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Copies of issue 1 

are now sold out, but 

a reprint of the projects 

from issue 1 is available 

and contains: 

Universal Timer. A comprehensive programmable controller | 
for up to 4 mains appliances. There is storage for upto 18 program 
times, ons or offs and relay outputs. Complete construction 
details. 


Combo Amplifier. Superb 120W MOSFET power amp with 
low-noise BI-FET pre-amp having built-in flanger, inputs for 
guitars, keyboards or microphones, and five step equaliser. 
Complete construction details. 


Temperature Gauge. Coloured LED indication of 10°C to 100°C. 
Complete construction detaiis. 


Pass The Bomb! Low-cost easy to build electronic version of 
pass-the-parcel — keeps the kids amused for hours! 


Plus six easy to build projects on Veroboard: Car Battery Monitor 
— Colour Snap Game — CMOS Logic Probe — Peak Level 
Indicator — Games Timer — Multi-Colour Pendant. 


All this for just 70p. Order As XAO1B (Maplin Project Book 
Volume 1 No. 1). Price 70p NV 


Copies of issue 3 are now 
sold out, but a reprint of 

the projects from issue 3 
is available and contains: 


ZX81 Keyboard. A full size, full 

travel 43-key keyboard with the 

electronics to make graphic 

symbols, function mode and shift 

lock, single key selections. The 

two-colour legend for the keys 

is the same as the ZX81 keyboard. 

The keyboard plugs directly into 

the sockets in the ZX81 and a 

special adaptor is supplied to 

run the keyboard from the ZX81 

power supply, so there’s no 

soldering in the ZX81 at all. This full-size keyboard gives you 
fast, reliable entry — use it once and you won't be able to do 
without it again! 


Stereo 25W MOSFET Amp. Supplied as a complete kit including 
wooden cabinet and printed and punched chassis, this superb 
25W rms per channel amplifier has inputs for magnetic pick-up, 
tape deck, tuner and auxilliary. The kit is extremely easy to 
build, ail but 5 components mounting directly on the pcb. 
There are only 7 interconnecting wires in all and when completed, 
no setting-up is required. With its superb frequency response, 
low noise, low distortion and the grandeur of MOSFET-sound, the 
amplifier is second-to-none at the price. 


Radar Doppler Intruder Detector. Home Office type-approved 
microwave unit gives coverage adjustable from about 2m to 20m. 
May be used on its own, or with our Home Security System. 


Model Train Controller Remote Control Facilities. Full details 
of infra-red, radio or wired remote control units for our Digital, 
Multi-Train Controller. 

All this for just 70p. Order As XA03D (Maplin Project Book 
Volume 1 No. 3). Price 70p NV 


DID YOU MISS THESE ISSUES? 


Copes of issue 2 are now 
sold out, but a reprint of the 
projects from issue 2 is 
available and contains: 


Digital Multi-Train Controller. Our 
superb digital train controller can 
control up to 14 locomotives 
individually on the same track. 
Any four loco’s an be controlled 
simultaneously. The unit has 
automatic short-circuit protection 
and because it uses digital control 
a DC supply is present all the time 
for carriage light etc. 

The locomotive modules will fit in most modern 00-scale engines. 
Complete construction details. 


Home Security System. Full construction details of our new 
home security system offering a high degree of protection for 
domestic or commercial premises coupled with excellent long- 
term reliability. The unit's features are: six independent 
channels, 2-wire or 4-wire operation, detects open or short 
circuit or just resistance change, tamper-proof main cabinet 
and external cabinet. The external cabinet has its own protection 
as well. There are presettable entry and exit delay timers. With 
the extra peripherals being added each issue, this is a really 
veratile system. 

Digital M.P.G. Meter. An easy to build device that will help you 
to make your motoring more economical. The unit has a large 
easy to read LED display. Complete construction details. 

All this for just 70p. Order As XAO2C (Maplin Project Book 
Volume 1 No. 2). Price 70p NV 


Copies of issue 4 

are now sold out, but 

a reprint of the projects 
from issue 4 is available 
and contains: 


Telephone Exchange. A complete telephone exchange with up 
to 32 extensions on 2-wire lines. Ideal for the home, office, or 
small factory. Save £££’s on rental charges. Full construction 

details for up to 16 lines in this book. 


Remote Control for Amplifier. Adjust volume, balance, and 
tone whilst you sit back and relax with our infra-red remote 
control. Designed for use with our 25W MOSFET Amp, but can 
be fitted to most amplifiers. 


Frequency Counter. This superb, easy-to-use, low-cost, 8-digit 
frequency counter with superior specification covers the 10Hz 
to 6000MHz band. Incorporates full push-button control, 
electronic switching, and one input for the whole range. 


Ultrasonic Intruder Detector. This easy-to-build ultrasonic 
receiver covers up to 400 square feet; though more than one 
can be used for larger areas. The unit automatically adjusts itself 
to transmit at the frequency where the transducers give their 
maximum output. Up to three of these units may be connected 
to our home security system. 


All this for just 70p. Order As XAO4E (Maplin Project Book 
Volume 1 No. 4). Price 70p NV 














TWO NEW SHOPS 
THIS AUTUMN 


Coinciding with the publication of this 
issue of “Electronics” is the opening of 
our first new store this year. Doors open 
at 9 a.m. on Tuesday, 16th August, at 8 
Oxford Road, Manchester (Tel. 061-236- 
0281), and we'll be open from 9 to 5.30 
Tuesdays to Saturdays from then on. 

We're easy to find too; right opposite the 
BBC between Piccadilly and the Univer- 
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sity complex, just a few steps from CONTENTS 

Manchester's Oxford Road Station and * 

about five minutes walk from the city Projects 

centre. There is excellent parking on Codelock Hee eieetseeeseneees State eteeeeeetenteeens EOE e eee ee eee n een eesetee teat et teeeeceescneananececeeeceeeee 12 
meters in the adjacent side roads and An electronic key to give extra security 

we're about five minutes drive straight in Doorbell For The Deaf seapetbistdeantenoratonvesiodety ners privasansavesbetevlss Suede, le. tiaytisestive 42 
from junction 10 on the M63 at the start Soundlessly attracts your attention 

of the M56. Dragon 32 1/0 Ports ........ sents evades awinshvtgecearciwandatuetereesl tampa Tees Tou ict, Mectvecns Sete 23 
The big difference with this store is that Versatile 1/O ports accessible from BASIC 

part of the sales area will be self-service, Dragon 32 RS232/ Modem Interface DiecRanes fuse eadeeansse Mecha cent ut ioe ves en 54 
where you can browse around and Simply plugs into ROM expansion socket 

choose the parts you want. Counter Logic Probe rrr rien nC c8 Pine When an Gea CTE ARR th 48 
service will be available as well and Instantly understandable 7-segment readout at low cost 

upstairs you'll find our computer demon- Minilan: Power SUPDIY:jccritene cnc cote ntana ete & eck eee ae enna, 16 
stration area along with hundreds and All the voltages you need for your test bench 

hundreds of different software packages Synchime HA eee nent ene ee neces esta sence een ee eene eae as asec eee es ececee seen ssseeassesseeseescesecessousecsoenceseeneecs 2 
for Atari, BBC, Commodore 64, Dragon, Bell and gong sounds to complement the Syntom and Synwave 

Sord M5, Spectrurn and VIC20. ZX Spectrum RS232/Modem Interface 00.00... ccccccsseccccccsecsessessesecseeseesesesceses 60 


Our second new store this year takes us 
to the other end of the country. On 


November lst we'll be opening in South- Features 

ampton, to give us a base in the South of First Base : 46 
Cotter OUI Ees ee ede Fist Bases Baa Spee yee Pe ror pea dade at el naeld ee 
Bevois Valley Road (Tel. 0703 25831). THA Ed aed ark cee a 14 
The shop has sold electronic compo- More fascinating kits for cars, education and the test bench 

nents for many years and will start to Interfacing the BBC Micro ooo... ccccccccssescscsssesssesssecssusesecssscssssssevsaressesesesees 20 
stock the Maplin range from mid- How to program the user port for contro! or measurement 

August, but the full range will not be Machine Code Programming with the 6502 0.0... cccccccsscssssesceseessssssesss 5i 
available until November. — Part 2 of this series that lets you get right into your micro 

As always, of course, the big event of the ROWIring: YOUR HOUSE ccs hors Sars secce ei coidee yeces a kote wees a ee 6 
year for us is the publication of our new First part of two giving you the lowdown on the electrician’s secrets 

catalogue, ‘and this year it's a massive ay LE WII SatOMttes ose ateeads uso icvenscaved ole Pectin awe noe eke 40 
480 page book with tons of additional More news of those orbits in the sky 

data and pictures. The new catalogue Using The Commodore 64 ooo... cccccssecssscssessssssssssesstsessesssssstsessssssseseuseasee 58 


will be on sale at the Electronic Hobbies 
Fair for just £1, so make sure you get 
along there as it promises to be a super 


show. In the pleasant, relaxed atmos. | News 

phere of the Alexandra Pavilion from Atari: The Next Ge ne rAON Ton aha aka enor seeh atalino s ae teas 5 
October 27th to 30th, we'll be demon- Cldssitied ACVeISeMEltS..inguxen diel cne coe metteasat ation ae 39 
strating lots of our projects and kits and COMIN eg SHON a rcere ata a hen Cvs se ergy at we ae 38 
you can see some of the large range of Corrigenda defy pSabttaeall bos. to doe tedreteauatecrs Meraeekeaie cule, even ueme ont etic tae 38 
Heathkit products, including the incre- Exhibition Ne Wea, tes sentence Aaah tote utr Perera een 39 
dible microprocessor controlled robot, MAGNO INGWS ie, srecta nis tins tune Cora tnde cecal es tee oNe te baa 38 
Hero 1. We look forward to meeting you Mapliinrl984 Catalogtiea: casei, ees nim dm eae eee ee 64 
there. MOEN VINE WSics Soh eet GS ne dee coi ge i un Pun a 59 
The one major difference in the new New Books C dee ene ee ena ee ene e ene ec ee ec eet seee ee ee ete ase ene ne sens seeeateseseeeeaseaetentseueacsaeseasenccececsnsenc 45 
catalogue is that now you will find BriCeitist Of Catalogue: Wem si cnc toeee tated niee Ste une ani 27 
everything with its price on the page. And Price List of Items HSU SS ISSUE 3 aks car Sone nein Coe Mea ace cit te 38 
that means in the next issue of this Price List of Items SINCE Catal OB UGE ccatek aes ete Mae tomate stn eee 37 
magazine we'll have an extra eleven yaa LAN ere sgse rete ot waar AE A maaan Eo ec 
hone Siete scents cree MOD AU WEMIY BOOKS, costar tacts lcs tute ett bd See t o 38 
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* Complements the Syntom and Synwave projects. 
* Makes a metallic chiming sound, similar to bells, gongs etc. 
* Delay variable from 50ms to 5s. 


by Robert Penfold 


he popular Maplin ‘“Syntom” and 

“Synwave” projects are capable of 

synthesising a wide range of per- 
cussive sounds, such as drum and 
hand-clap sounds. The only obvious 
gap in their “repertoire” is metallic 
chiming sounds similar to bells, gongs, 
etc. The “Synchime” unit has been 
designed to fill this gap, and it has also 
been designed to match the “Syntom” 
and “Synwave” units. It can be triggered 
by tapping the case (or striking adrum 
on which the unit is mounted) or usinga 
5 volt positive trigger signal. The en- 
velope shaper has a fast attack time 
and a decay time which can be varied 
from about 50 milliseconds to approx- 
imately 5 seconds. The other three 
controls are a straight forward com- 
bined volume and on/off type, plus 
separate frequency controls for the two 
oscillators. The latter give a wide oper- 
ating range of about 100Hz to 7kHz so 
that a wide range of effects can be 
obtained. The output signal level is up 
to about 5 volts peak to peak from a low 
impedance source, which is more than 
adequate to drive any normal power 
amplifier. 


Block Diagram 


A ring modulator and two audio 
oscillators are used to generate the 
basic sound signal, as can be seen from 
the block diagram of Figure 1. A ring 
modulator is a form of mixer, but it is 
more like the mixer circuits used in 
superhet radio receivers than a normal 
audio mixer. In other words, it heter- 
odynes the two sets of input fre- 
quencies to produce sum and diff- 
erence frequencies at the output. For 
example, a 1kHz signal at one input 
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Figure 1. Synchime block diagram. 


would combine with a 5kHz signal at 
the other input to give output fre- 
quancies of 4kHz (5kHz — 1kHz) and 
6kHz (5kHz + 1kHz). 

A ring modulator is a double 
balanced mixer, which simply means 
that both of the input signals are 
balanced or phased out at the output so 
that only the sum and difference fre- 
quencies appear at the output. In 
practice there is some breakthrough of 
the input signals at the output, but this 
is not really of any great significance. 
The important thing is that the new 
frequencies generated by the mixing 
action should be the dominant part of 
the output signal. 

With most instruments the pitch of 
the sound produced is determined 
largely by a single dimension, such as 
the length of a string or a tube. This 
gives an output spectrum which con- 
sists of a fundamental signal plus 
harmonics of this signal. Instruments 
which use metal resonators are often 
two dimensional (plate-like) or three 
dimensional (bell-like) objects which 
consequently have more than one 
fundamental frequency, and mech- 
anically produce a sort of heterodyne 
effect. A ring modulator fed by two 








oscillators therefore gives a good 
electrical analogy of a metallic instru- 
ment, and this system generates the 
desired types of sound. 

In order to obtain a realistic per- 
cussive sound it is essential to have 
Suitable envelope shaping. A simple 
fast attack, plus relatively slow decay 
time is adequate, and this is obtained 
using an amplifier driving a rectifier 
and smoothing circuit. When the amp- 
lifier receives either a trigger pulse or 
pulses from the microphone, due to its 
low output impedance it rapidly 
charges the capacitor in the smoothing 
circuit. The discharge rate is controlled 
by a variable resistor, and this has a 
value which enables a very long dis- 
charge time to be achieved if desired. 
The output of smoothing circuit is fed to 
the control input of a V.C.A. which is 
used to process the output of the ring 


modulator before it is fed to the output 
socket. 


The Circuit 


_ Figure 2 shows the complete circuit 
diagram of the “Synchime” unit. 
Maplin Magazine September 1983 











Figure 2. Synchime circuit diagram. 


The two audio oscillators are based 
on the two sections of IC3, and a well 
known oscillator configuration is used 
here. The output is a roughly square 
waveform, and this seems to give good 
results inthe present application dueto 
the strong harmonics which produce a 
complex signal at the output of the ring 
modulator. 

IC2b is one section of an LM13700N 
dual transconductance amplifier, and 
this is the main component of the ring 
modulator. The output of IC3b is 
coupled to the amplifier bias input 
of IC2b via R15. The latter is needed 
because it is the bias current fed to 
IC2b that determines its gain, and not 








the control voltage. Adding R15 in 
series with the amplifier bias input 
gives a bias current that is roughly 
proportional to the applied voltage, and 
gives the required. voltage controlled 
operation. 








Figure 3. PCB layout. 
September 1983. Maplin Magazine 
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The output of IC3a is fed to the non- 
inverting input of IC2b, and it is ampli- 
tude modulated by the ‘signal from 
IC3b to give the heterodyne action and 
generate the new frequencies at the 
output. There is little breakthrough of 
the signal fed tothe amplifier bias input 
and there is no need to add any 
components to phase out this signal. 
The same is not true of the signat fed to 
the inverting input of the modulator, 
and this does need to be balanced out. 
This is achieved by including R14 
which feeds some of the input signal to 
the output of the transconductance 
amplifier. As the signal is inverted 
through the amplifier this gives the 
required cancelling, and the value of 
R14 is chosen to give a high degree of 
attenuation with the input to R15 at its 
average level. 


Of course, the signal from 1C3a is 
not totally blocked from the output. 
When the signal to the amplifier bias 
input is higher than its average level the 
gain of the transconductance amplifier 
increases and its output impedance 
reduces. This increases the signal from 
the amplifier and decreases the signal 
obtained via R14 so that the circuit ts 
unbalanced. Similarly, if the signal to 
the amplifier bias input falls below its 
average level, the gain of the amplifier 
reduces, its output impedance rises 
and the signal obtained by way of R14 
increases so that the circuit is again 
unbalanced, This provides a proper 
ring modulator action with a signal 
applied to just one input producing no 
significant output, but the mixed signal 
being produced if both inputs are fed 
with a signal. 


R16 is the discrete load resistor for 
the emitter follower buffer stage at the 
output of IC2b. From here the signal is 
coupled by R13 tothe input of the V.C.A. 
This uses the other section of |C2 as a 
straight forward V.C.A. which has its 
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Figure 4. Case drilling details. 


output coupled to output socket SK2 
through volume control RV2. 

iCla is used as the input amplifier 
and it has Micl directly coupled to its 
inverting input. This is acceptable as 
the microphone is a crystal type, and it 
is actually a crystal earphone which is 
inexpensive but adequate for this appli- 
cation. R2 has been made quite high in 
value to give good sensitivity, but if 
necessary the value of this component 
could be changed to match the sensi- 
tivity of the unit to that of a Syntom or 
Synwave unit. 

R1 biases the non-inverting input of 
iCla to the negative supply rail so that 
the output also assumes this level 
under quiescent conditions. Negative 
input half cycles from the microphone 
drive the output of ICla positive, but 
negative half cycles have no effect. The 
trigger signal is applied to the non- 
inverting input via C1, and a positive 
input pulse therefore gives the required 
positive output from ICla. C1 is in- 
cluded so that long input pulses are 
effectively shortened and d* not pole 
the envelope shaper “open”. 

D2 enables IC1A to charge smooth- 
ing capacitor C2, but prevents C2 from 
discharging into IC1la. It can only dis- 
charge through R3 and RV1, and RV1 
therefore controls the discharge (decay) 
time of the circuit. R4 and C3 prevent 
the circuit from having an excessively 
fast attack time which would cause a 
loud “click” each time the unit was 
triggered. IClb is the buffer amplifier 
which ensures that the smoothing cir- 
cuit feeds into a suitably high input 
impedance. Note that the CA3240E 
device used in the IC1 position has a 
class A output stage which enables its 
output to go within a few millivolts of the 
negative supply rail so that the V.C.A. is 
cut off under quiescent conditions. 
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Other dual operational amplifiers such 
as the 1458C and LF353 cannot pro- 
duce a low enough output voltage and 
will not operate properly in this circuit. 


Construction’ 


Details of the printed circuit and 
wiring are shown in Figure 3. The layout 
of the board is such that crowding of the 
components occurs in several places, 
but this is inevitable given the number 
of components and the size of the 
board. However, construction of the 
board is not difficult provided the 
Specified types of capacitor are used 
and the small components are fitted 
into place first. IC1 has a PMOS input 
stage and it should therefore be fitted in 
an 8 pin DIL socket. The normal MOS 
handling precautions should be 
observed when dealing with this device. 
Veropins are fitted to the board at points 
where connections to the microphone, 
battery, and other off-board com- 


| 
| 
| 
| 
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ponents will be made. When the board 
is installed in the case there is in- 
sufficient room to take wires over or 
under the board, and connections from 
the off-board components have to be 
made to the underside of the board. 
Either double sided pins must be used, 
or single sided pins inserted from the 
component side of the board must be 
fitted. 

There is only just enough space for 
all the components inside the case, and 
the jayout is very critical. Figure 4 
shows the correct positions for the 
controls, sockets, and microphone, and 
it is advisable to follow this as closely 
and accurately as possible. The micro- 
phone, as explained earlier, is actuallya 
crystal earphone. The transparent sec- 
tion of this is unscrewed from the main 
section and discarded. The screw atthe 
rear of the unit is removed together with 
the rear cover which will come away 
with this screw. This screw is then used 


_ Continued on page 11 ~ 
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THE NEXT GENERATION 


A superb new range of high 

quality computers from Atari at 
very competitive prices. The 
range comprises three newcom- 
puters similar to the existing 400 
and 800, but with the following 
additional features: 
e 24K ROM operating system 
and BASIC either or both of 
which may be software switched 
out. 













The Atari 


This stylish new computer 
replaces the Atari 400, yet fea- 
tures a typewriter-style keyboard 
like the old 800 model. The 
single cartridge slot is centrally 
placed above the keyboard, so 
program cartridges can be in- 
serted or removed while the 
computer is on, without disrupt- 
ing its operation. The computer 
is supplied with 16K RAM fitted, 
but a further 48K RAM is also 
available which simply plugs into 


The Atari SOOXL Home Computer 


600XL Home Computer 


Simply — more features for your money. 

















e Help key to give background 
information on selected pro- 
grams. 

e 4 special function keys. 


* @ |nternational character set. 


e Software compatible with al- 
most all existing software for 
Atari. 

e 11 graphics modes. 

e 5 text modes. 

e External processor bus for 


the parallel interface port on the 
computer’s back panel to bring 
the. total up to 64K and exactly 
match the spec of the 800XL. 
Unlike the American version, the 
British version is supplied with a 
socket for a monitor as well as 
TV. And the price for all that is 
just amazing. ee 
*tOrder As AF77J (Atari 600XL) 
Price £159.95 
*t+Order As AF79L (48K RAM 
FOR 600XL) Price £99.95 


Complete with a fullcomplement of 64K RAM. 


In a slightly deeper case than 
the 600XL, the 800XL is a natural 
replacement for the Atari 800, 
maintaining all the old features 


_ and adding all the new ones 


Atari 1020 Colour Printer 


A new plain paper printer to 
replace the old 822 thermal 
model. The printer can produce 
four-colour graphics and text. It 
can create graphs, charts, ar- 
tistic designs and comes com- 
plete with programs that let you 


draw on the screen and piot on . 


paper directly, using a joystick 
and any Atari computer. In stan- 
dard format mode the printer 
prints 10 characters perinchata 
speed of 10 characters per 
second. The four-colour print 
head prints and plots vertically 
and horizontally and 2 sets of 
colour pens (red, blue, green and 
black) are provided. 
*t+Order As AF83E (1020 Colour 
Printer) Price £199.95 
**+BK80B (Paper for 1020) 
Price TBA 
**+BK81C (Rainbow Pen Pack) 
Price TBA 
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described above, yet at a far 
lower price! 


*ttOrder As AF78K (Atari 
800XL) Price £249.95 








The new Atari product line is 


swelled by a whole range of new 
products due for release in Nov- 
ember '83 and January '84. They 
include Atari’s new flagship com- 
puter, the 1450XLD which in 
addition to all the features onthe 
800XL includes 4 programmable 
keys with 12 preprogrammed 
functions, and a double-sided 
dual-density disk drive offering 
254K bytes capacity. The price 
should be under £500! 

Also coming soon are a Light 








future peripherals including :a 
Z80 CP/M module running CP/ 
M2.2 with its own 64K RAM. 

¢ 256 colours — up to 128 
displayable at one time. 

Just to set to rest once and for 
all the popular misconception 
that Atari computers are just 
games machines, an expander 
box will be available in the new 
year with two RS232C interfaces, 


a parallel Centronics interface 
and slots for eight expansion 
boards. These will include an 
IBM interface, Z80_ interface, 
128K RAM disk, Winchester disk 
controller, modem, 80-column 
card, real-time clock, voice re- 
cognition card and several 
others. Now let's take a look at, 
this world-beating new range, 
line by line. 


Atari 1010 Program Recorder 


Replacing the Atari 410 is the 
newly styled 1010. It maintains 
the dua! format of the previous 
recorder, permitting data on one 
stereo track and audio on the 
other. An automatic volume con- 
trol assures perfect record and 
playback levels and the top- 
mounted control buttons have a 
positive touch. Data transmis- 
sion rate is 600 bits per second 
giving a capacity of about 100K 
bytes on a C60 cassette. 





*Order As AF80B (Atari 1010 Recorder) Price £49.95 


Atari 1050 Disk Drive 


This is the new replacement 
for the 810, and hasan improved 
positive-feel loading mechan- 
.ism. All new 1050 drives will be 
supplied with DOS II! which per- 
mits a higher data packing den- 
sity so that you can store up to 
127K bytes on each side of a 
disk. You can of course still calla 
single-density mode which is 
fully compatible with disks re- 
corded or pre-programmed for 
the 810, or convert single-den- 
sity data to the new format. In 
addition you can of course plug 
up to 4 of these drives directly 
onto any Atari computer giving 


Atari 1027 Letter- 
Quality Printer 


This new printer represents a 
low-cost technological break- 
through in letter-quality printers. 
It contains a five-wheel print- 
head that creates fully-formed 
characters like a daisy-wheel, 
but at a fraction of the cost. It’s 
ideal for use with a word pro- 
cessor like Atariwriter for ex- 
ample. It prints 12 characters 







More New Products 


Pen, a Graphics Tablet, a new 
Joystick, an 80-column matrix 
Printer and a super new Trak- 
Ball controller that may sell for as 
little as £30! In addition to all this 
is the Expansion Box and its 
range of plug-in cards and the 
CP/M module described above. 
We'll have all the latest details in 
our next issue or for a more 
detailed specification of this bril- 
liant new range get a copy of our 
new 1984 catalogue on sale from 
October 30th. 











you over half a Megabyte of on- 
line storage! The attractively de- 
signed, sleek new model is about 
half the height of the 810. 
*tOrder As AF81C (Atari 1050 
Disk Drive) Price £299.95 


Gna: 


ge aE 


per inch in Prestige Elite 12 face 
at a speed of 20 characters per 
second. The printer accepts 
single sheets of paper and fea-. 
tures bi-directional printing and 
80 column. There is also an 
underlining facility. 
*tOrder As AF82D (1027 Letter 
Printer) Price £299.95 
**+BK82D (Replacement Ink 
Roller For 1027) Price TBA 


* Prices are tentative, please 
check with us before ordering. 
** Prices not known at time of 
going to press. 

+ Available from mid-Septem- 
ber 1983. 

tt Available from mid-October 
1983. 

Please note: The above repre- 
sents the very latest information 
from Atari (UK) at the time of 
going to press, but please check 
any specific point with us before 
ordering. 
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consists of a number of circuits of 

various Current ratings to meet the 
required total expected load in kilowatts. 
The current rating of each circuit is the 
maximum likely load demand which in 
aggregate gives the total maximum current 
demand on the installation. Most circuits 
originate at a combined mainswitch and 
fuse distribution board, termed a consumer 
unit. 

The fuse distribution section of the 
consumer unit comprises a number of 
fuseways, one for each circuit. Although 
traditionally termed fuseways, in many 
instances miniature circuit breakers 
(mcb’s) are fitted into the fuseways instead 
of fuse units, these generally being superior 
to the fuses they replace. 

Although there are, or should be initially, 
at least the number of fuseways in the unit to 
meet circuit requirements plus others to 
add circuits as they are needed over the 
years this is often not the case. 

Where only one circuit is added, it is 
common practice to fit what is termed a 
mainswitch and fuse unit, or switchfuse unit 
which is really a one-way consumer unit. 

Such practice lacks foresight, and 
although only one circuit is added at the 
time it is better to allow for atleast another 
circuit which means fitting a multi-way 
consumer unit. Whether a switchfuse unit or 
a multi-way consumer unit, this, with the 
existing Consumer unit, is connected sep- 
arately to the mains by the electricity board, 
usually-via a service connector box. 

Some installations have yet another con- 
sumer unit, for off-peak storage heating and 
water heating, time controlled by a time 
switch so that the circuits and appliances 
are energised only during the off peak period 
eg. about 7 hours overnight when electricity 
is supplied at about half price. See tariffs. 


Circuit cables 


Most houses are now wired in pvc flat 
sheathed cable. The cable termed twin and 
earth has two insulated current carrying 
conductors, one red, the other black, and an 
uninsulated copper earth conductor now 
called the circuit protective conductor (cpc) 
and formerly the earth continuity conductor 
(ecc), because it is electrically continuous 
throughout the installation and terminated 
at the central earthing point, the earth 
electrode. In some parts of an installation 3- 
core plus earth flat pvc sheathed cable is 
used, usually in switching circuits con- 
taining more than one switch for the one 
light or for different lights in the same area. 
eg 2-gang, 3-gang assembly etc. 

The core colours of 3-core and earth 
cable are red, yellow, and blue respectively 
plus the uninsulated earth conductor. The 
colours have no significance in home wiring 
but represent the three colours of the 
phases of a 3-phase electricity supply 
system. When used on single phase circuits 


6 


f he modern home electrical installation 
























CIRCUIT 
CABLES 


Double Pole 
switch or ELCB 











ELECTRICITY 
BOARD 


——" = METER 
CONSUMER 
| 
| 





Meter Leads 











METER 






Switchfuse ‘ eej--—-— — 


[J Oj uni CONSUMER 


EARTHING : 
Red TERMINAL Earthing 
ARRANGEMENT Clamp | 
WHERE A 
SWITCHFUSE 


UNIT IS ADDED 


| Service 
| Connector 
Box 


“Red 


To Boards Meter 
Black 
| 





Figure 1. Arrangement at mains supply. 
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in the home for single pole switching the 
conductor ends should be enclosed in red 
sleeving or insulation tape as they are ail live 
conductors. 
4. Circuit cables are sold normally in 50m 
and 100m reels though they can be bought 
in shorter cut lengths where a limited 
4amount only is required, this usually being 
the case with 3-core and earth cable and all 
the larger sizes of cables used in the home 
installation. Some homes are wired 
* throughout in plastic conduit using non- 
sheathed pvc insulated cables in various 
colours. The cables are single-core and the 
colours are red, black and green/yellow 
iped, respectively. 
‘weve The red is used for the live conductors, 
* the black mainly for the neutral but is 
sometimes used as a live, suitably identified 
““ with red sleeving. The green/yellow con- 
- «ductor is the earth conductor. 
Plastic conduit is also used in some twin 
& earth and 3-core & earth wiring, but as the 
cables are sheathed the conduit does not 
have to be continuous. It is used at switch 
drops and other vertical drops as well as in 
horizontal cable runs. Another form of 
“enclosure for sheathed cables is plastic 


mini-trunking run vertically or horizontally 


«on walls and ceilings. 


Sizes of cables 


at The size of a cable is given as the cross 

*section area in mm? of its current carrying 
conductor, the earth conductor in such 
composite cables usually being smaller 
since it carries current only to clear a fault. 
Earth conductors run independently are 
sized according to their cross section area in 
mm?. 

Circuit cables each have a specific size of 
Current carrying conductor, the size deter- 
mining the maximum current it is designed 
to carry without further rise in temperature. 
Possible voltage drop on long runs is alsoa 
factor considered when choosing a cable. 
The cable sizes used in home wiring circuits 
range from Imm? to 10mm’, with larger 
sizes for the connection of the consumer 
unit to the meter, these being termed meter 
leads or meter bights. 

The 1.0mm? cable is used for lighting 
circuits, the 10mm? cable for cooker circuit 
cables. The intermediate sizes of cables for 
other circuits. See table 1 for the current 
‘ratings. 


Circuit wiring accessories 


In addition to the cables there are various 
components used in circuit wiring. The 
mounting box is among the most important 
wiring accessories, though often omitted. It 
is used for mounting socket outlets 
switches, fused connection units and a host 
of other accessories, these having open 
backs. The function of the box, inadditionto 
being a ready mount for the accessory, is to 
enclose the unsheathed ends of cables, flex 
and connectors where used, in a non- 
combustible chamber. 

There are two principal types of mount- 
ing box: moulded plastic and metal. The 
moulded plastic box is for mounting the 
accessory on surfaces and the metal box is 
for flush mounting the accessory, the box 
being sunk into the plaster or wall. 

The boxes are of various sizes and 
depths. The most used box is the one-gang 
for mounting a single one-gang accessory. It 
is square in shape, approximately 87 x 
87mm, the faceplate of the switch or other 
accessory being the same size. The metal 
box is slightly smaller at 86 x 86mm so that 
the accessory faceplate overlaps the box 
and covers the gap in the plaster. 


September 1983 Maplin Magazine 


REWIRING YOUR HOUSE 









into chase 





Plaster made 
good over cable 


Cable fitted 


3 Red 
Sleeving 








Figure 2. Sequence in fixing a flush tighting switch. 








Double 
13A socket 
Outlet 


Single 
13A socket 
Outlet 


Spur cable 


2-5mm? 2core&earth 
cable, PVC sheathed 






Switchfuse 
Connection 


Ee 4 
‘ ere 


30A Fuse 








Figure 3. Ring circuit. 


Depth of boxes 


The boxes for lighting switches are 
plaster depth 16mm deep, and the plastic 
box 17mm. 

For socket outlets the standard box has a 
depth of 25mm and deeper boxes where 
needed depending upon the accessory and 
the room needed in the box for cable 
connections. All have two or more screwed 
lugs for fixing the accessory, these being 
tapped M3.5 metric. Some tugs are adjust- 
able for levelling the accessory after the box 
is fixed. 


Socket outlets and plateswitches are 
actually flush fitting components, although 
surface mounted or flush mounted accord- 
ing to the type of box. Surface sockets are 
entirely different. They are self contained, 
and usually have an enclosed back for direct 
mounting on a suitable surface, the 
sheathed cable passing right into the 
accessory. Some versions are, however, 
mounted on aslim pattress block. There are 
also surface type switches, these usually 
being metalclad and sold complete with 
metal surface boxes. Whatever the type of 
box or accessory it is essential that the pvc 
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Figure 4. Fixing and connecting a ring socket outlet on the wall above a skirting board. 


\ 








ii, 





Imm? twin & earth 
PVC sheathed cable 





Figure 5. Lighting circuit wired on the loop-in system. 


cable sheathing terminates within the 
accessory or its box. 

The modern ceiling rose has no box and 
does not need one. It has an integral 
backplate, enabling it to be fixed direct to 
the surface of the ceiling. Thin plastic 
sections are knocked out of the backplate 
into which the sheathed cables are passed. 
Some batten lampholders and other ceiling 
fittings have an integral backplate, and need 
no box. However, most of the special pend- 
ant fittings do require a mounting box. This 
is acircular conduit box termed a BESA box, 
having a back outlet and fitted flush into the 
ceiling to support the ceiling plate and the 
fitting. Two screwed lugs are M4 metric. The 
box can be plastic, but where it is to support 
a fitting in excess of 3kg a metal box is 
necessary. The box is fixed to timber bet- 
ween joists, with a hole drilled to take the box 
outlet. 

Most wall lights, as well as spotlights, also 
need to be mounted on boxes, to join the 
circuit wires to the flex wires and to contain 
the cable connector. 


Lighting switches 

The modern lighting switches are termed 
plate switches because of their faceplate, 
usually moulded plastic but sometimes 
metal. Most fit a one-gang slim or plaster 
depth box. The switch assembly can be a 
single switch, either 1-way, 2-way or inter- 
mediate, or it can comprise two or three 
switches in the one gang, these would al! be 
2-way switches which can be used for either 
one-way or two-way. Where four, five or six 
switches are required in the one position, a 
2-gang faceplate and a 2-gang box are used. 


Other switches 


There is a whole range of switches used 
for other circuits including 20A double-pole, 
these requiring a deeper box. Cord operated 
switches used in the bathraom and bedroom 
are also made in one-way, two-way and 
double pole versions with and without neon 
indicator. 


Socket outlets 


The modern socket outlet used in the 
home instailation is the 13A with fused plug 
having square pins, and has largely replaced 
the old round-pin 2- and 3-pin plugs and 
sockets of 15A, 5A and 2A current rating. As 
already explained, most sockets are of the 
flush type, either switched or non-switched, 
with or without neon indicator, in single and 
double versions. 


Junction boxes 


Junction or joint boxes used in home 
wiring systems are plastic, usually circular 
and have three or four terminals or banks of 
terminals. They are made ir current ratings 
of 5A, 20A and 30A. 
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Figure 6. Connections at a ceiling rose on the 
loop-in system. 


The ring circuit . 

Ating circuit, or ring final circuit to give it 
its official title, consists of a pvc 
flat sheathed cable starting ata 30A fuseway 
or mcb in the consumer unit, and runs 
throughout the various rooms, finally return- 
ing to the same fuseway terminals, forming a 
complete loop or ring, the connections 
being made at either the terminals of a ring 
socket or at a joint box. 


Why a ring? 

The ring circuit was designed in 1943/ 
44 as a post war measure to enable dwell- 
ings to be equipped with an ample supply of 
socket outlets with the minimum of cable, 
when copper was in short supply. Before the 
advent of the ring a 15A socket outlet had to 
be supplied from a separate circuit, which 
meant 6 circuits for 6 15A socket outlets. 
However, abuse of the system over the years 
meant that sockets had been added to the 
original circuits, with subsequent danger 





\ 


from overload on the old wiring. 

Therefore a circuit was designed to allow 
a number of power sockets to be supplied 
from asingle circuit, which would save cable 
and require only one fuseway in the con- 
sumer unit, or fuseboard. The alternative 
was a radial circuit, which to supply a 
number of 13A socket outlets would mean a 
very heavy and costly cable. The cable would 
have to be of 30A current rating and its 
conductors would be too large for looping in 
and out of terminals of socket outlets. 
Ultimately the circuit in the form of a ring 
was devised using cable half the current 
rating at 15Amps. For about the same cost 
the cable supplying the ring would be nearly 
twice the length, cover a wider area, and be 
able to supply more socket outlets than a 
single run of cable. 

Since each socket outlet connected to 
the ring cable would in effect be supplied by 
two cables (outgoing and incoming), this ° 
gave the circuit a current rating of 30A to 
match the circuit fuse or mcb. The size of 
the circuit cable was 7/.029 imperial which 
had a current rating of 15 amps, but was 
uprated to 21 amps, as is its metric equiv- 
alent 2.5mm? now used to wire ring circuits. 

Local fusing at each outlet was made 
necessary because the circuit fuse is 30A 
and requires anything up to 60 amps to 
blow. The local fuse is in the plug, so that it 
protects the appliance and flex connected to 
it against short circuit current. The current 
rating (maximum) of a plug fuse is 13A 
which is the equivalent of a little over 3000 
watts. The rectangular shape of the plug 
pins was chosen so that it could not be 
plugged into any other existing socket nor 
could any other piug be plugged intothe13A 
socket outlet. 

The number of 13A outlets (sockets and 
fused connection units) which may be 
supplied from any one ring circuit is un- 
limited but the area in which the outlets are 
fixed must nox exceed 100m’. The logic is 
that adding sockets within a given area does 
not itself increase the foad or current 
demand but to increase the area is likely to, 
so far as space heaters are concerned. 


Spurs 

As mentioned, a spur is a cable branch- 
ing off the ring cable at a convenient point, 
which can be the terminals of a ring socket 
or a 30A joint box inserted into the ring 
cable. Its principal purpose is to supply a 
socket outlet or a fixed appliance via a fused 
connection unit off the main route of the ring 
cable. This arrangement saves cable, but as 
it is a single length of 2.5mm? having a 
current rating of only 21 amps it may supply 
only one outlet. This can be either a single or 
a double socket or a fused connection unit. 
The number of spurs on a ring circuit must 








5A Fuse 


Figure 7. Lighting circuit wired on joint box system. 






4 terminal 
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not exceed the number of socket outlets 
connected to the ring cable. Chiefly, spurs 
should be limited mainly for future exten- 
sions rather than to install initially, except 
where significant saving in cable can result. 
-Lighting circuits 

Atighting circuit is a radial circuit, which 
means that the circuit cable terminates at 
the last light on the circuit and does not 
return to the fuseway to form a ring. 

Aring is not necessary, since the cable is 
smaller, and can extend throughout the 
house if necessary, and the number of 
lighting points will still be consistent with the 
current rating of the circuit fuse or mcb. 

There are two principal methods of 
wiring lighting circuits, or rather lighting 
points, and either or both methods can be 
used on any one circuit. These are the loop- 
in and the joint box methods. 


Loop-in method 


With the loop-in method the lighting 
circuit cable is run from a 5A fuseway in the 
consumer unit to each of the lighting points, 
starting at the nearest, looping out to the 
next, and so on until the last on the circuit, 
where the cable terminates. 

Then, from each lighting point, a !ength 
of the same cable is run to the respective 
switch position, usually on the wall of the 
same room or area, eg hall or landing, and in 
some instances, such as in the bathroom, to 
a ceiling switch next to the access door. All 
the cable joints are made in the ceiling rose 

’ which also serves as a joint box with ready 
access in the same room. 









4 terminal 
joint box 


sleeves 
switch 





Figure 8. Joint box system. 


Joint box method 


With the joint box method the lighting 
circuit cable is run from the 5A fuseway toa 
series of 4-terminal 15A joint boxes, one for 
each light, and its switch situated in a 
convenient position between each light and 
its switch. 

Then from a joint box two additional 
cables are run, one to the light the other to 
the switch, making a total of four cables, two 
feed cables plus the light and switch cabies, 
except at the last joint box where there is 
only one feed cable. All joints are made in 
the joint boxes, which being situated in the 
ceiling voids or roof space are comparatively 
inaccessible, which is the main disadvant- 
age of the joint box method. The main 
advantage is that less cable is normally 
used. 


Mixed method 
Although there are two methods, both 
September 1983 Maplin Magazine 





Ceiling rose 
fixed direct 
to ceiling 





Figure 9. Fixing a ceiling rose. 


can be applied to any one circuit, some 
lights being wired on the loop-in system, 
usually where ceiling roses are used. On 
other lights with no loop-in facilities, such as 
wall lights and some ceiling fittings and 
pendants, the joint box system is used with 
only one cable going to the tight. 

In rewiring the loop-in system is usually 
employed, since the new cables are run 
under the floorboards with the minimum 
disturbance and there is no need to allow for 
the fixing of joint boxes. Where the circuit 
cables are run in the roof space for the 
upstairs lighting the joint box method is 
often used, with the joint boxes fixed bet- 
ween joists. 






Circuit cable 





‘BESA’ box sunk flush 
with ceiling for housing 
cable connector and 
unsheathed ends of 
cable. 





Ceiling plate Greed 
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Figure 10. Fixing a light pendant fitting other 
than a ceiling rose. 


Number _ of 
circuit 

A lighting circuit of 5A is on a 240V 
electricity supply equal to 1200 watts. This 
is the maximum which should be connected 
to the circuit. However regulations stipulate 
that a light containing a tungsten filament 
bulb is assessed at 100 Watts for any 
bulb, up to and including 100 Watts. Bulbs 
of higher wattage are assessed at the 
actual wattage. 12 bulbs at 100 watts each 
total 1200 watts, which is the maximum 
permitted. This means that the circuit may 
serve twelve lampholders, provided none 
contain bulbs of higher wattage than 100W. 
Where there are higher wattage bulbs the 
number of lampholders are reduced pro- 
portionately. With one or more 2- and 3-light 
fittings plus higher wattage bulbs the 


lights per 


- number of tights on a circuit should 


definitely not exceed eight, and preferably 
no more than six, sothat the area affected by 
a fuse blowing is limited; this also allows for 
future additions of one or more lights on a 
circuit. A house of 3- or 4-bedrooms usually 
requires two lighting circuits but where wall 
lights and spotlights are included the 
number will be more. 
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Figure 11. Mounting wall lights. 


Fixed lighting, especially spotlights, can 
be supplied from a ring circuit via a fused 
connection unit fitted with a 3A fuse. Cable 
used for a lighting circuit is, as already 
explained, 1.0mm? twin & earth pvc sheath- 
ed with some sections wired in 3-core and 
earth pvc sheathed cable. 


Installing lighting fittings 

The simplest lighting fitting is the plain 
pendant comprising ceiling rose, flex and 
pendant lampholder. The ceiling rose of the 
wired pendant is connected to the circuit 
cables and fitted direct to the ceiling, with 
wood fixing between the joists to support it. 
See figure 9 for connections. Batten lamp- 
holders and some enclosed lighting fittings 
are similarly connected, but as already 
explained a special pendant having a ceiling 
plate is connected to a circular box fixed 
flush with the ceiling. The circuit wires are 
connected to the flex using cable con- 
nectors housed in the box. See figure 10. 

Wall lights are fixed either to a round box 
or are mounted over an architrave switch 
1 and fixed direct to the wall. See figure 
11. 


Fixing switches 

A wall switch is fixed toa box mounted on 
the wall ata height of about 1.4m above floor 
level. For surface mounting a plastic box is 


_ used. This is fixed to the wall by two No.8 


wood screws in holes drilled and plugged in 
the wall. A section of thin plastic is knocked 
out of the edge of the box and the cable 
threaded through. The end of the sheathing 
within the box is stripped off, and about 
10mm of insulation from the end of each of 
the two insulated conductors. A piece of red 
sleeving or red pvc insulation tape is fitted 
over the end of the black wire, and the two 
conductors are connected to the two term- 
inals of the one-way switch. The bared end of 
the earth conductor is enclosed in green 
yetlow striped pvc sleeving and the con- 
ductor is connected to the earth terminal of 
the box. If a 2-way switch is used one 
conductor is connected to the common 
terminal of the switch, the other to the L2 
terminal, and the switch fixed to the box with 
the Topon the faceplate at the top sothat the 
rocker will be down to switch the light on. 
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For flush mounting the plastic box is 
fitted into a plaster depth chase cut into the 
plaster and, using No.8 wood screws, fixed 
to the wall in the two drilled and plugged 
fixing holes. For a cord operated ceiling 
switch the cable is passed through 
a removed section of thin plastic in the 
backplate, the ends prepared and the black 
conductor with red sleeving connected to 
the switch terminals and the sleeved earth 
terminal connected to the earth terminal on 
the backplate. 
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a 
Figure 12. Two way switching circuit with hall 
and landing wiring. 


Two-way switching 

Where a light is to be controlled by two 
switches in different positions a 3-core anc 
earth cable is run from the first switch 
Position to the second switch position anda 
2-way switch fixed at each. The connections 
at each switch are shown in figure 12. 


Intermediate switching 


Where a light is to be controlled by three 
or more switches in different positions 
intermediate switching is used. This is a 2- 
way switching circuit with a 2-way switch at 
each end and one or more switches fixed in 
intermediate positions between the two 2- 
way switches. One intermediate switch is 
needed for each extra switch position. An 
intermediate switch is an ordinary plate 
switch of the rocker type, but has four 
terminals instead of the two of a 1-way 
switch and three of a 2-way switch. 

The 3-core and earth cable running 
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Figure 13. Intermediate switching. 






between the two 2-way switches is cut at 
each intermediate switch and the yellow and 
blue wires connected to the terminals as 
shown in figure 13. The red wire running 
from the common terminal of one 2-way 
switch to the common terminal of the other 
2-way switch is not connected to an 
intermediate switch, but because the cable 
is cut the conductor is jointed in the 
mounting box of the intermediate switch so 
that it is continuous from one 2-way switch 
to the other. 


Dimmer switches 


Where a light is to be controlled by a 
dimmer switch instead of a rocker switch the 
dimmer switch replaces the rocker switch 
without any need for modification in the 
wiring. Most dimmer switches fit the shallow 
or plaster depth switch. They are made in 
one and two-gang assemblies, to fit a one- 
gang box and contro! more than one light. 

Where the light is fluorescent a dimmer 
switch cannot be used,though there are 
special dimmers and fluorescent fittings 
that can be used, but an extra switch wire 
has to be run from the switch to the 
fluorescent lighting fitting. 
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Figure 14. Laying horizontal cables. 


In a roof space where Polystyrene 
granules are used for heat insulation pvc 
sheathed cables must be situated where 
they do not come into contact with them, as 
the pvc is adversely affected by it. If it is not 
possible to avoid the insulation the cables 
should be enclosed in plastic conduit. 
Generally cables in the roof space should be 


situated away from walkways and the cold . 


water storage cistern where they are likely to 
be disturbed. 


Running circuit cables 

The various circuit cables are normally 
run in the void between the ceiling and 
floorboards above the ground floor of a 2- 











storey house. These cables serve the light- 
ing points and switches in the room below. 
Ring circuit cables supply socket outlets in 
the first floor rooms, and cables to an 
immersion heater and other apparatus are 
also run in this void. In the roof space are 
mainly lighting cables feeding the lights and 
switches in the rooms below, though the 
cable to the shower in the bathroom is 
sometimes run in the roofspace to a ceiling 
switch in the bathroom. - 
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Figure 15. Fixing cables. 


On the ground floor cables are runinthe 
void below the floorboards where it is a 
suspension floor, but if the floor is solid 
cables may be run in conduits before the 
screed is laid, otherwise they are run behind 
skirting beards. PVC sheathed cable may in 
fact be run anywhere along the house 
structure, fixed to the surface or buried in 
the plaster without the need for protection 
from the risk of mechanical damage. 

Cables clipped to the surface must have 
fixings not more than 250mm apart for 
horizontal runs and not more than 400mm 
apart for vertical runs. Where cables are 
buried in the wall they should as far as 


practicable be run vertically exactly aboveor . 


below the switch or socket outlet they feed 
so that anyone later fixing shelves will know 
where to expect them. Where horizontal 
buried cables cannot be avoided they 
should be run in a band 150mm from the 
ceiling or between 150mm and 300mm 
above floor level. Where cables are run 
under floors and cross joists they must be 
threaded through holes drilled in the joists 
not less than 50mm below the tops of the 
joists. ; 

It is neither necessary nor desirable to 
enclose pvc sheathed cables in conduit 
where buried in the wall since they are 
unaffected by plaster, and the extra chop- 
ping away can damage the wall structure. In 
houses under construction it is usual to 
enclose them so they stay in place and are 
not damaged by the plasterer’s float during 
plastering. 


Permission to wire 


No permission is required in Britain to’ 
carry out home electrical installation work, 
though where the house is rented per- 
mission.may be necessary from the owner. 
Neither electricity boards nor local 
authorities or any other official body has any 
jurisdiction in respect of wiring. The work 
should however conform to the [EE Wiring 
Regulations published by the tnstitution of 
Electrical Engineers and recognised as a 
code of good wiring practice by all official 
bodies, including electricity boards and 
government departments. The regulations, 
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contrary to popular belief, are not statutory, 
and an electricity board has no powers to 
refuse connection to its mains of an instal- 
lation, or parts of it, which do not strictly 
conform to the current IEE wiring regula- 
tioris, but a board can and will refuse 
connection to its mains of any installation 
which is dangerous and as such does not 
conform to the Electricity Supply Regula- 
tions. These are statutory and are quoted in 
the application form signed by a consumer 
when requiring a supply of electricity. 

An installation conforming to IEE Wiring 
Regulations is deemed to satisfy the re- 
quirements of the Electricity Supply Re: 
gulations and the electricity board must 
connect it to the mains. In these circum- 
stances the board must connect the instal- 
lation, whether carried out by a recognised 
contractor or by the householder himself. 

From a contractor the board requires a 
test certificate, and may waive its own test 
and inspection. The householder who is 
unable to complete a test certificate can 
expect the board to test the installation 
through they are not obliged to do so. The 
test is at the option of the electricity board 
and is mainly to satisfy them that the 
installation will not adversely affect the 
supply to other consumers. Itis importantto 
note that good workmanship using Correct 
material is necessary to conform to the 
regulations. 


Electricity tariffs 

A tariff is the means by which an 
electricity board calculate the amount to 
charge a consumer for electricity and the 
service provided. Basically, all tariffs consist 


SYNCHIME Continued from page 4 
to mount the microphone inside the 
case. 

The printed circuit board fits into the 
top set of horizontal mounting rails in 
the case with the component side 
facing upwards. it will probably be 
necessary to angle C7 slightly inwards 
so that it fits under one of the corner 
mounting pillars of the case. Before 
finally fitting the board in place com- 
plete all the point-to-point style wiring. 
There is space for the PP3 size battery 
to fit between the sockets and the 
microphone, and a piece of foam mat- 
erial can be used to wedge this firmly in 
place. 


Testin 
With SK2 coupled toan amplifier and 


SYNCHIME PARTS LIST. 


Resistors — All 0.4W 1% Meta! Film 


R114 10k 

R2.4 iM 

R3 22k 

R5.8 15k 

R6,16 5k6 

R7 220R 

R9,10 4k7 

Ril 1k 

R12 27k 

R13 18k 

R15 6k8 

R17,21 120k 

R18,22 12k 

R19,20 56k 

RVI 2M2 lin pot 

RV2 10k switched fog pot 
RV3,4 1M fin pot 
Capacitors 

C1,3 4n7 ceramic 

c2 luF 63V axial elect 
C4 4u7 63V P.C. elect 
cs 100uF 10V axial elect 
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of a fixed quarterly charge plus a charge for 
each unit of electricity consumed. Most 
domestic tariffs are of this type, though 
where a lot of electricity is consumed during 
off-peak times the charge for the electricity 
may be reduced, or even halved. A popular 
off-peak domestic tariff is the Economy 7 
which provides electricity over a 7-hour 
night period at a cheaper rate. 

Electricity consumed is registered on a 2- 
rate meter, and all electricity consumed 
during the 7-hour period is cheaper, where- 
as in some former off-peak tariffs only the 
electricity consumed by storage heaters 
qualified for the cheaper rate. 

Even though the cheap rate now applies 
to all electricity consumed during the off 
peak period it is not usually financially 
beneficial to adopt the tariff, because the 
day time rate is higher than the standard 
rate per unit on the ordinary tariff. It is 
therefore advisable to have the tariff temp- 
orarily for at least two quarters (one summer 


Cable size Current rating* 
mm? amps 
1.0 16 
1.5 20 
25 28 
40 36 
6.0 46 
10 64 
16 85 
25 108 


the volume control advanced, tapping 
the unit should give an output, and 
using RV1 it should be possible to 
control the duration of each burst of 
output signal. The two pitch controls 
can be a little confusing at first, and it 
has to be remembered that the main 
output signals are the sum and dif- 
ference signals produced by the 
fundamental frequencies of the two 
oscillators. The fundamental _ fre- 
quencies themselves appear at the 
output at a very low level, and might not 
be apparent at all. 

In practice this means that quite a 
low pitch can be obtained if both pitch 
controls are set for a high output 
frequency, since the difference fre- 


the other winter) so that a comparison may 
be made. 


*These current ratings apply where the 
cables are clipped direct to the surface. 
Ratings are lower for enclosed cables and 
some other situations, but are all suitable for 
the circuits specified. 


Circuits Fuses Colours 

Lighting 5A White 
Ring 30A Red 
immersion heater 15A Blue 
Storage heater and 20A Yellow 


20A Radial Circuit 


Current ratings of house 
wiring cables 


The various cables used in house wiring 
with their sizes, current ratings, and the 
principal circuits in which they are used are 
as followsi 


circuits 


lighting 
lighting and 15A 
single socket circuits 
ring circuits and 20A _ 
radial circuits 
radial circuits (30A) 
cooker circuits, shower 
unit circuits 
cooker circuits 
meter leads 
meter leads 


quency might then be just a few tens 
of Hertz. With a little experimentation 
you should soon discover the types of 
sound that are produced at various 
control settings. At most settings of the 
pitch controls the output sounds quite 
discordant, but with the two oscillators 
set some musical interval apart, normal 
chime type sounds will be obtained. 
Good effects can be obtained with the 
two oscillators just fractionally off-tune, 
so that a low frequency beat not is 
obtained. At most settings of the fre- 
quency controls the output signal 
contains a wide range of frequencies, 
and filtering the output signal can 
expand the range of effects that can be 
obtained. 


6,7 10nF mylar 2 off (WW18U) 
cs 10uF 25V axial elect (FB22Y) 
Semiconductors t 
(M10K) 1C1 CA3240E (wQ21X) 
(M1M) 1C2 LM13700N _ (YHE4U) 
(M22K) 103 1458C (QH46A) 
(M15K) D12 1N4148 2 off {OL80B) 
(MSK6) Miscellaneous “ 
ee 208) JKL2 Std Open Jacks 2 off (HFOLY) : 
(M4K7) $1 Part of RV2 
(M1K) Bl 9 voit PP3 size 
(M27k) Mic 1 Crystal earpiece (LB25C) 
(M18K) Case type MB2 (LH21X) 
(M6K8) Synchime PCB (GB38R) 
(M120K) 8 pin DIL socket (BL17T) 
(M12K) Control knobs 4 oft {¥G40T) 
(M56K) Blue cap _ (QY01B) 
pa “gan Green cap (Q¥02C) 
(FW63T) Red cap (OYO4E) 
ees Yellow cap (QY06G) 
Battery connector {HF28F) 
: Wire 1 Pkt (BLOOA) 
ERISN Synchime Front Panel (BK773) 
set A complete kit of all parts is available. 
(FB48C) Order As LK15R (Synchime Kit) Price £10.90 





ith the current accent on home 
WW secur there have been many 

designs appearing recently for 
circuits to protect electrically operated 
doors or to add to the security of an 
existing alarm system, by using a code, 
known only to the owner, that will only 
disable the associated circuitry when 
correctly entered on an appropriate 
keyboard. 

Fully programmable units have 
rarely been included due to their ten- 
dency to be costly, consequently ex- 
tensive use of dummy switches, to fool 
the unauthorised persons, has been 
made. This normally means that a 
soldering iron is the only means of 
changing the code should it be required 
(and it frequently is). 

The system shown here is fully 
programmable. A four digit code is 
used which can be stored and changed 
at any time simply by switching be- 
tween read and‘ Write mode. (All ‘the 
external components, plus the PCB but 
excluding the keypad, should be 
mounted in a case that is also protec- 
ted by this device, to prevent access to 
the read/write switch or any other part 
of the unit that could render it in- 
operative). 


Circuit Description 


The keypad is anotated in exactly 
the same way as a push-button tele- 
phone, with digits 0-9, a hash key and 
an asterisk key. The hash key is used to 
arm the system, i.e. take the active 
high output ‘high’ and the active low 
output ‘low’. The asterisk key is used to 
reset the system. This causes the 
memory address pointer and the num- 
ber of correct entries counter to be 
reset to zero. (This also happens on 
every fourth keystroke). The keys 0-9° 
are used to enter the code. The four 
transistors TR1*TR4 ‘are included to 
allow the use of an SPST type keypad. 
When a key is pressed, the encoder 
chip IC2 converts the row/column 
12 
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matrix into a binary code. If either the 
hash or asterisk symbols are pressed 
then the system performs a reset or an 
arm function respectively. If a number 
key is pressed then operation depends 
on the state of S1. In write mode, the 
code is written into the current memory 
location of the 4*4 bit register chip IC3. 
The address pointer is stepped ontothe 
next location. 

In read mode, the code is sent to the 
4063 4-bit comparator IC4, this is then 
compared with the contents of the 
current memory location of IC3. If both 
codes match, then the number of cor- 
rect entries counter is incremented. In 
either place the memory pointer is 
stepped on. If after four consecutive 
entries bit 2 of the counter is set, then 
the system will be disarmed, other- 
wise a reset is performed. Half of IC5 is 
used as the memory pointer, the other 
half being the output counter. Half of 
IC1 is wired as an astable multivibrator 
to generate the 16kHz clock for IC2, 
whilst half of |C7 is configured as a flip- 
flop to provide the active high and 
active low outputs. The remaining gates 
are used to decode the arm and reset 
conditions and to provide the correct 
polarity for certain data signals. 


Construction 


Insert all the wire links and 
resistors. Mount the four transistors 
and all the IC sockets. The three PCB 
mounted edge sockets should now be 
fitted and S1 wired to the appropriate 
plug. When the PCB has been tho- 
roughly checked for bad joints or short 
circuits the IC’s can be inserted into 
their sockets. 

There are no special setting up 
procedures. 

A five volt power supply is required 
and the connections for this as well as 
the wiring to the circuit being pro- 
tected, are made to SK3. The keypad 
and S1] should now be connected to SK1 
and SkK2. 
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Figure 1. Codelock circuit diagram. 


rane peel off; 
king this side. 


Active O/Ps 
High Low 


Ov | OV 
+5V 
‘lit 


12345 











Figure 2. Pinouts. 
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Figure 3. PCB layout. Continued on page 19 
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This month: Car projects, more training courses, more test gear. 


FASCINATING CAR PROJECTS 


Exhaust Gas Analyser 





Possibly the best way to gua- 
rantee your engine is running at 
maximum potential and emitting 
as few pollutants as possible is 
by testing it with this easy-to- 
build kit. By measuring thermal 
conductivity of your exhaust 
gases, it can show the air-to-fuel 
ratio, overall combustion effi- 
ciency and percentage of carbon 
mnoxide present. From these 
you can determine if a car's fuel 
mixture is unnecessarily too rich 
or weak for best economy. 

The easy-to-read 114mm 
colour-coded meter is designed 
to hang on a partly open window 
or stand upright without marring 
paint finishes. The removable 
sensor/probe assembly uses a 
flexible stainiess steel tube for 
safe conduction of all gaseous 


material. The instrument is 
housed in 4 rugged carrying case 
with foldaway handle for easy 
portability and storage. 


Specification 

3 meter scales: Air to fuel ratio: 

11.5 to 15.0. 

Combustion efficiency: 70% to 

90%. 

Carbon monoxide: 0 to 8%. 

Exhaust type: From 4-stroke 

petrol engines (cannot be used 

with catalytic converters). 

Meter: 114mm, 100-0-100uA. 

Accessories supplied: 2.13m 

battery cord; 6.4m sensor cord; 

762mm exhaust flexible tube. 

Power requirement: 6V or 12V 

car battery at 150mA. 

Order As HK31J (Exhaust 
Analyser) Price £119.95 








Low-Cost Charging 
System Tester 


This easy-to-use, lightweight, 
portable instrument will check- 
out your car's charging system 
components with three quick 
tests. The tester will show you if 
the battery has sufficient charge 
to start the engine, if the battery 
is being charged by the alter- 
nator, if the voltage regulator is 
14 


faulty and if the alternator stator 
windings and rectifier diodes are 
functioning properly. The tester 
may be used with cars with a 
negative chassis, 12V charging 
system that has an alternator or 
any 12V, negative ground charg- 
ing system that employs a 3- 
phase alternator using six recti- 
fier diodes. Size 140 x 64 x 
19mm. 
Order As HK29G (Charge System 
Tester) Price £24.95 





Professional 


Ignition Analyser 


Designed for the hobbyist yet 
perfect for the professional 
garage, this superb kit assures 
you of a precision tune-up every 
time. Rock steady parade pat- 
terns are made possible by the 
latest design in inductive pickup 
circuitry and switch selection of 
4, 6 or 8 cylinders. Dwell mea- 
surements are indicated on the 
big 200mm (8in.) meter. 

The unit has two voltage 
ranges, O to 2V for corroded 
connections and points mea- 
surements and O to 20V for 
battery condition and general 
distribution checks. Cylinder 
selection buttons can be pushed 
in multiple numbers so that 





banks of cylinders can be 
shorted for carburettor balance 
and for display of one or more 
cylinders. Both parade and 
superimposed displays of pri- 
mary or secondary waveforms 
with 10:1 and 2:1 trace expan- 
Sion are available on the 305mm 
(12in.) display. 

Rugged high-temperature oil 
and petrol resistant neoprene 
cables provide easy, positive 
connections to engine. For use 
with 4, 6 or 8 cylinder 4-stroke or 
2-rotor Wankel engines and stan- 
dard, transistorised or CD igni- 
tion systems. 

Order As HK30H (Prof Ignition 
Analyser) Price £549.95 
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MORE HEATHKIT QUALITY 
TRAINING COURSES 





No technical background is 
required for this course which 
uses audio-visual teaching 
methods ta introduce you to 
electricity. A programmed-in- 
struction text, enhanced by clear 
visuals and two audio cassettes, 
teaches you each concept in an 
easy to follow sequence to build a 
solid foundation. A specially writ- 
ten workbook reinforces the 
learning process. 


BASIC ELECTRICITY COURSE 






When you complete the 
course you will know the basics: 
Ohm's law, series and parallel 
circuits, electromagnetism, 
direct and alternating current, 
generators, motors. and basic 
meter operation. This course 
serves as a valuable introduction 
to the Heathkit Basic Electro- 
nics series (described in our last 
issue). 

Order As HK32K (Basic 
Electricity) Price £34.95 
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Soldering Course 


With 95% of all returned kits 
found to be faulty due t poor 
soldering, here’s a course that 
could benefit many hobbyists. 
Using the proven programmed 
instruction format, the step-by- 
step text begins with mechanical 
connection and _ progresses 
through tinning, temperature 
control, different types of solder 
etc. A practice kit complete with 
circuit board, components and 
solder is provided for construc- 
tion of a two transistor light 
oscillator. Soldering iron and 
tools are not included. 


HEATHKIT 


WRATH 
[aac 1 
at 
earenat com NR AUK ATO 





Order As HK33L (Soldering Course) Price £19.95 


An Introduction To 
Microprocessors 
EC6800 


This course requires no pre- 
vious knowledge and shows you 
how microprocessors operate, 
number systems and codes and 
computer arithmetic and micro- 
processor programming. The 
course is divided into six con- 
cise self-instruction units with 
detailed illustrations. 

A typical microprocessor is 
described in the final units and 
programming experiments 
placed throughout the text assist 
your understanding. 


Order As HK36P (intro To Micros) Price £34.95 








Trainer For Intro 
to Micros Course 


For use with the course des- 
cribed above, this trainer, a mini 
digital computer has an 8-bit 
parallel NMOS bus-orientated 
central processing unit. You can 
access memory locations, enter 
programs, single-step through 
programs and alter memory. 
Order As HK37S (Trainer For 

EC6800) Price £99.95 











RCL Bridge 


Avery useful power source for 
the test-bench. The unit has a 
continuously variable output 
voltage from 1V to 15V DC at up 
to 500mA and features 500mV 
line and 50mV load regulation. 
The “floating ground” system 
enables the supply to furnish 
positive or negative output volt- 
ages. 

The programming terminals 
on the rear of the cabinet enable 
you to use an AC or DC voltage 
from another source to control 
the output voltage of this power 


HEATH MIT 
REGULATeD baw 
ape | a ee 


supply. The unit has fully adjust- 

able current limiting. Size 146 x 

140 x 110mm. 

Order As HK35Q (15V Regulated 
Supply) Price £49.95 


1V to 15V 
Regulated 
Power Supply 








This quality kit allows you to 
measure Capacitance from 1OpF 
to 10uF, inductance from 10uH 
to 10H and resistance from 10 
to 10M . Oscillator frequencies 





of 1kHz, 10kHz and 100kHz (or 


external source) are provided. 

Provided with a rugged moylded 

cabinet and component Clips. 

Require two 9V batteries. 

Order As HK34M (RCL Bridge) 
Price £54.95 







NEW SOFTWARE FROM ATARI + 


Available now: 


Due for release in September: 
ae ey Microsoft BASIC I (16K Cart) £TBA 
T33L 


Donkey Kong Jr. (16K Cart) £29.95 
ee Ta Feru (1k Cr) £08 
KT22 De Suey K KC £29.9 ‘ KT35Q_ Pole Position (16K Cart) £29.95 
T22Y Donkey Kong (16K Cart) £29.95 KT36P Robotron (16K Cart) £29.95 

ath Atariwriter (16K Cart) £59.95 KT37S Peter Pan (16K Cass) £22.95 
we “ Situs ak cee ae KT38R Peter Pan (32K Disk) £22.95 
KF10L Defender (16K Cart) £29.95 Sed eae mL epee 
KF11M_ Galaxian (16K Cart) £29.95 oct a 
KF52G Home Filing Manager (16K Disk) £34.95 KT410. Sled Music WGK Cass) £TBA 
4 lle i saaloe in August: KT42V Atari Music II (32K Disk) £TBA 

stern Front - 1941 (16K Cart) £29.95 KT43W Joust (16K Cart) £29.95 
KF47B Juggles Rainbow (16K Cass) £22.95 KT44X_ The Learning Co. (48K Disk) £TBA 
Rass jnnce eee KT45Y Alice In Wonderland (16K Cass) £22.95 
KF50E Juggles House (16K Disk) £22.95 peed ee ais Noe ee (S2ICDIsK See 
KF51F Speed Reading (16K Cass) £59.95 ; 
KT26D Mickey In The Great Outdoors (16K Cass) £22.95 REE Gage tek toe eee ae 
KT27E Mickey In The Great Outdoors (32K Disk) £22.95 Masee< ae) Sees 
KT28F Ms. Pac-Man (16K Cart) £29.95 Please note that.the'above represents the best information 
ahaa Poa ee we have available from Atari (UK) Ltd. at the time of 

‘a F in ess, but deli i 

KT31J Family Finances (32K Disk) £TBA going to press, but delivery dates and prices may change 


so please check with us before ordering. 
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Introduction 


The idea for ‘Minilab’ developed 
from the need, or desire, to test and 
experiment with a wide range of digital 
and linear circuits. This usually neces- 
sitates a variety of different supply 
voltages. For example, when experi- 
menting with op-amps, a dual 15V 
supply is needed; TTL digital circuits 
require a +5V supply and some other 
digital circuits need +12V and -5V e.g. 
microprocessors and related chips. An 
infinite variety of linear circuits exist 
that need unspecified voltages, but 
usually.they are in the range 0 to +20V. 
‘The fixed voltages mentioned need to 
be held within close limits while the 
sameis true of the variable supply once 
it has been set to a given value; in other 
words, regulated supplies are essential. { 

Before the advent of ‘chip regula- Figure 1. Power supplies. 
tors’ such a design to meet all of the 
foregoing requirements simultaneous- — +5V 
ly would have been rather complex. The 1ko} {p22 sal bse 
general availability of chip regulators — exis 270R| |R6 270R 
that cover a wide range of voltages and 
current ratings e.g. 7805 (+5V, 1A) or si—— = 8 Stages — — - si ei] a1 — ~ ~8 Stages — — = 
79LO05 (-5V, 100mA) make design and ov 330k 
construction simple — there are few (a) 
external components. The L200 vari- ski 
able voltage regulator is a boon since a 
very simple variable voltage stabilised +5V 
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supply with current limit facility can 
now be built at very low cost. In this | axz| lego 
design the variable voltage supply can 
deliver a nominal +3 to +20V at 0.45A, Ske | 
though you may well get up to 24V out, SUL 

and if you want more current, the 
regulator can give you up to 2A; 


tonaRcts 10p as C16 
however, you will have to reduce R4 to ae 
about 0.25 ohms and this will also - = 
assume that the other outputs are not —Figive 2. TTL cireults a, TTL lovel awitched b, TTL level indicator c. 1Mz/1kHz TTL dcillator 
loaded at the same time, since the d. de-bounced TTL switch. 
16 Maplin Magazine September 1983 
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limiting factor is the transformer and 
rectifier, both of which have a rating 
of 2A. 

While a multichannel power supply 
is useful in its own right, | thought it a 
good idea to incorporate a few extra, 
useful but simply provided facilities at 
the same time. 

As a start, there is a set of switches 
and related sockets that allow the 
setting-up of eight independent logic 
levels as inputs to any circuit or system 
e.g. as variables A, B,C ...X,Y,Ztoa 
logic gate circuit; or as an 8-bit input to 
the input/output port of a micro- 
computer. 

Along similar lines is the set of LEDs 
and associated sockets that will moni- ~ 
tor logic levels, whether in a TTL gate 
circuit, at the outputs of a couriter or 


. shift register, or at a microcomputer’s 


input/output port. 

In order to study counter or shift 
register operation a TTL clock input is 
required. A 1Hz/lkHz square-wave 
generator provides this facitity but 
there is also a ‘debounced’ switch so 
that the operation of such circuits can 
be observed ‘pulse at a time’. 

All of the above facilities are shown 
on the circuits of Figures 1 and 2. 


Construction and 
Testing 


As good a starting point as any is the 
circuit board, which is 0.1” pitch 
Veroboard, the actual matrix being 49 
holes by 36 holes. Use the lower 
diagram of Figure 3 to identify the ‘cut 
holes’ and deal with these first. Then, 
returning to the face of the board, 
identify the position of all wire links; fit 
these (use 22 s.w.g. or 24 s.w.g. T.C.W.), 
not forgetting those short links beneath 
the sockets of IC6 and IC7; also noting 
the sleeved link adjacent to IC7. After 
this the component order is not too 
important; a suggested one is: IC 
sockets, resistors, capacitors, bridge 
rectifier, transistors and, for the 
moment, nothing else. Stop now and 
check that what you have done is 
correct. What you do next depends 
upon your level of self-confidence. if 
you wish to proceed with caution you 
could, for example, follow the follow- 
ing plan. 

First, wire the two transformer 
secondaries in series (link shown as 
Tlb in Figure 1). Then connect the 
other two secondary connectioris (Tla 
and T1c) to the bridge rectifier (Figure 
3) and fit a temporary mains lead and 
plug. Observing due precautions with 
regard to personal safety, plug in and 
check with a DC voltmeter that you have 
25V across each of the reservoir 
capacitors Cl and C2, noting the 
polarities of these voltages. If these 
measure correctly then at least the 
transformer, rectifier and smoothing 
circuit is alright. Now disconnect from 
the mains and hook up the connections 
to IC1 (the heatsink doesn’t matter at 
the moment). Plug in again and check 
that you have +5V where you should 
have on the board. Repeat this pro- 
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cedure for IC2-IC5 in turn until you have 
all the supplies working; for IC5 you will 
have to hook up temporary connections 
to the 10k pot. If all is well you can test 
the transistor switches Q1 to Q8 by 
temporarily fitting an LED from each of 
R6-13 to +5V in turn and each time, 
using an insulated wire link, touching 
+5V onto the socket side of each of the 
base resistors to check whether the LED 
lights or not. 

Concerning the hardware, a stan- 
dard Verobox is suggested in which 
there is ample room for the trans- 
former, heatsink and circuit board. The 
transformer is mounted at the extreme 
right hand end of the box, long axis 
vertical and with the mains tappings 
adjacent to the mains switch. The 
heatsink (Figure 4) is mounted ver- 
tically on the free end of the trans- 
former with four screws, nuts and 
washers. The heatsink must be spaced 
off from the transformer frame to 
prevent the screws which mount IC1 
and IC5 from touching the transformer 
laminations; this is easily done with a 
small tubular spacer or simply an extra 
nut behind the heatsink. These two ICs 
must be mounted on the heatsink by 
means of a T0220 mounting kit for 
each (mica washer and plastic bush) to 
insulate them from each other and from 
the heatsink itself (N.B. these mounting 
kits are termed ‘TO66 plastic’ in the 
Maplin catalogue and the appropriate 
part number is given in the parts list). 
The circuit board can be mounted at 
the rear of the box using a small angle 
bracket at each end. The redundant 
holes in ROW 1 can be opened up where 
required and there should be no risk of 
short circuits to any components on 
ROW 2 if the brackets are fitted right at 
the ends of the board. If the com- 
ponents face forward the board can sit 
quite close to the back panel and wiring 
from the board to the front panel can be 
carried out without any undue difficulty. 
Naturally these wires (all identified in 
Figure 3) are connected to the circuit 
board before it is mounted in place; 
estimate a littie more for the length of 


PARTS LIST FOR MINiILAB 
Resistors — All %W 5% carbon unless specified 
~ R1,2,3,30 4k7 
¥ R4 
(3W wirewound) 1R 
es: B20R 
R6-13 270R 
R14-21 330k 
R22-29,31,33,34 1kO 
R32 (metal ~ 
film 0.4W) 75k 
RVI 10k linear pot. 
2200uF 40V elect. 
1000uF 25V elect. 
220nF polyester 
470nF polyester 
100nF polyester 
10uF 25V elect. 
10nF polyester 
8C108 
7805 
78L12 
4195 
79005 
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For both ICs use TO220 mounting kits 


Heatsink — 18swg. Ali. 


Rear panel drilling 


Dimensions in mm. 
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Pin views 
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7812 


79L05 
Hole to clear clamp 
or grommet 


12,7 hole 
for fuseholder 











Figure 4. Heatsink, rear panel drilling and pin-outs. 
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Figure 5. 


4 off 


Front panel drilling. 


ICS i200 (YY74R) 
iC6 555 (QH66W) 
Po Ge 
i ‘Ol a 
SAN) ips LED soft  (WL27E) 
(wir) = Clip for above _  Boff — (YY¥40T) 
($820R) Miscellaneous : Beet es Se es oe 
(S270R) 1 Transformer 0-17V; 0-17V @ 2A be (WB22Y) = 
($330K) — Case (Verobox) : fe (LLO7H) 
Se ae 
a ; 
(M75K) S11 Min. push-button switch SPOT _ (BKE8Y 
(FWO2C) 10mm cap green (BK71N) 
SK9 16 ppt lye gy ha Bot (HEZIN) 
; i mm socket — brown fs) 7 
(FB91Y) —$K17,18,19,23 4mm terminal — red 4 off (HFO7H) 
(FB83E) §K20,22 - 4mm terminal — blue 2off  — (HFO03D) 
(Bxe08) Sad eth soahee = sane “{ar7ss) 
K2: mm socket — yellow : : ): 
(BX76H) —_ §K25,26 4mm socket — white 2 off (HF74R) 
(FB22Y) DIL socket 8-pin 2off - (BL17T) 
ip ceeeusico at a 
‘ ng : 4 oe 
(op32K) fi _ Fuseholder20mm _ (RX96GE) 
(QL31J) Wikio ee ee 
(WQ773) : Se a x 
(Xx02C) = A complete kit of.all parts, excluding the case, is available for this project. 
(WQ85J) 





Holes: 


A-6,59; B-89;C-9,56 





Order As LKOSK (Minilab kit). Price £32.50. 
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each wire than is actually needed. Asa 
tip to make life that bit easier, the two 
wires to the pot. are best wired to the 
pot. first and then to the circuit board, 
since the pot. tends to be obscured by 
the transformer once the front panel 
has been dropped into place. 

There is little comment to make on 
the front panel wiring except to point 
out the bus-bars used to common the 
anodes of the LEDs (and taken to the 
+5V terminal SK17) and a similar bus- 
bar on switches $1-S8, which is taken to 
the OV terminal SK21. Figure 6 shows 
all of these details ard identifies the 
position of all front panel components. 
The front panel drilling details appear 
on Figure 5. 

The rear panel has only two holes 
(details in Figure 4), which are for the 
mains cable clamp or grommet and the 
fuseholder. This is best drilled and put 
aside until all else is finished. This 
simply means wiring from the circuit 
board to the front panel, dropping the 
rear panel into place, completing the 
mains wiring via fuse Fl and testing the 
complete ‘Minilab’ to see that the 
following facilities exist: 

+5V @I1A Eight TTL outputs 
+5V @ 100mA Eight TTL inputs 
+12V @ 100mA 1Hz/1kHz TTL 
oscillator 
+15V @ 50mA_ One bounce-free, 
TTL pair of 
complementary 
outputs (Q and 0) 
+3V to +20V @ 450mA 
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Figure 6. Front panel rear view — component identification. 
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CODELOCK Continued from page 13 
Application 


The applications for a circuit such 
as this are many and varied, making it 
difficult to list all of the possibilities, 
however here are some suggestions. 

First and foremost, any form of 
burglar alarm is an obvious candidate. 
Here the usual key that would be used 
to Arm or Disarm the system could be 
replaced by a Codelock, or as an even 
more security conscious suggestion, it 
could be inserted in parallel with the 
keyswitch, which would mean that both 
the key and the secret code would be 
required before the alarm could ke 
deactivated. 

The second most obvious applica- 
tion would be to use the Codelock in 
conjunction with a commercially avail- 
able electric door lock. This would give 





tremendous security to, say a computer 
room, photographic darkroom, office or 
any number of places where unwel- 
come visitors would rather be kept out. 

Lastly, any device that is normally 
operated by means of ani ordinary 
switch, could have a Codelock to re- 
place the said switch, barring the de- 
vices use from those other than your- 
self or those to whom you have dis- 
closed the céde. In this, and indeed 
most applications, the output from the 
Codelock would have to drive a relay or 
some form of servo or triac to act as the 
mechanical part of the switch. It is 
because of the number of different 
ways in which the Codelock could be 
utilised, that no final drive circuitry has 
been included, as this would depend on 
| how it is to be used. 


I fr “A 


nia 


PARTS LIST CODE LOCK 
Resistors: All resistors 0.4W 1% metal film unless specified. 1C5 4518BE (QX32K) 
Ri 110k (MI10K) {C7 4001 BE (QX01B) 
R2,3 1k0 2 off (MIKO) 
R4-7 img 4 off {MIMO} = Miscellaneous ' 
; sw] Switch sub. min. slide (FH35Q) | 
_ Capacitors: : Membrane Switch (BK72P) 
Cr 390pF ceramic (WX63T) —- SK3 Flat Flex Connector (8K73Q) 
ip PL1,2 Minicon plug 5 way 2 off {FY93B) 
| Semiconductors : SK1.2 Minicon latch Ponty: Bneny 2 off (BHE6W) 
ie eat BC 548 4 off {QB730) Minicon terminal 10 off (YW25C) 
HAOT O, 4 4011BE 2 off (QXO5F) PC Board (GB25C) 
“4022 -——swC14419 (QY55K) 
ACS. San 741S170 (YF72P) 2 3 . 
i : A complete kit of all parts is available. 
ee 1 «s  4063BE (QW41v) Order As LK14Q (Code Lock kit) Price £19.98. 
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seems to be popular with those who are 

interested in using a computer for 
control or measurement applications, and it 
is well suited to this type of use. It seems to 
have more input and output sockets than 
any other microcomputer currently avail- 
able, including a four channel 12 bit 
analogue to digital converter, serial and 
parallel printer interfaces, an 8 bit (plus 
handshaking lines) user port, and the 1MHz 
Bus which enables additional input and 
output ports to be easily added. It also has a 
fast version of BASIC plus a_ built- 
in assembler which makes it relatively easy 
to use machine code when very high speed 
Operation is essential. 

A certain amount of information about 
interfacing the BBC micro is given in the 
“User Guide” provided with the machine, but 
some of this can be a little difficult to 
understand unless you are already familiar 
with the techniques and interface devices 


T= BBC model B microcomputer 





used. In this article topics such as program- 
ming the user port, using the handshaking 
lines, and adding extra ports to the 1MHz 
Bus will be covered, filling in some of the 
detail which is absent from the “User Guide.” 


User Port 


Both the parallel printer and user ports are 
provided by a 6522 VIA (Versatile Interface 
Adaptor) device, and this is also used to 
provide the machine with its Basic “TIME” 
function. The two timer/counters of the 6522 
are available to the user, but these can only be 
used in machine code programs and would 
not normally be used directly. In most 
applications the Basic “Time” command is 
adequate, and the direct use of the timer/ 
counters will not therefore be considered 
here. 

The two 8 bit ports of the 6522 (called the 
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“A” and “B” ports) are very ‘similar, and each 
bit of both ports is individually programmable 
as an input or an output. However, an 
imporfant-point to bear in mind is that the “A” 
port is used to drive the parallel print output 
via a 74LS244 buffer. This is a tri-state buffer, 
but it is permanently enabled so that it 
operates as a Straightforward TTL buffer. The 
printer port can therefore be used in much 
the same way as the user port, but only if 
output lines are required. The data lines of the 
parallel printer port cannot be used as inputs. 

Writing to the appropriate register of the 
6522 determines whether each data line of 
the “B” port is designated as an input or an 
output. This is called the “data direction 
register” and is at hex address FE62. Writing a 
1 in a bit of this register causes the 
corresponding data line to operate as an 
output, and a O causes the corresponding 
data line to act as an input. For example, 
sending 15 (00001111 in binary) to the data 
direction register sets the four higher data 
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lines (PB4 to PB7) as inputs, and the four 
lower lines (PBO to PB3) as outputs. 

With BBC BASIC the usual PEEK and 
commands are replaced by a question mark 
(?) which denotes that the number which 
follows is an address. Thus, in order to write 
15 to hex address FE62 the program line 
would read:- 
27&FE62 = 15 
The “&” before the address is needed to 
inform the computer that the address 
number is in hex and not in decimal. 

It is important to note that address &FE62 
is the location of the data direction register 
and this is not the address used when 
reading from or writing to the user port. The 
relevant address for this is &FE60. As a 
safety measure the data direction register is 
set to zero at switch on so that there can be 
no problems if a peripheral device is feeding 
an input signal to the user port. If you type:- 
PRINT ?&FE&O RETURN 
into the computer, 255 should be printed on 
the screen, since pull-up resistors take the 
user port inputs to logic 1 if they are simply 
left floating. Wiring some of the lines to OV 
pins of the port should give a suitably 
modified result if the command is retyped. 

If you remove the shorting wires and try 
typing:- 

?&FE62 = 255 RETURN 

?&FE60 = 15 RETURN 

the data lines of the user port are all set as 

outputs by the first line, and the second sets 

PBO to PB3 high and PB4 to PB7 low. The 

outputs latch, and the appropriate output 
_ States can be confirmed using a logic probe 
or multimeter. 

in some applications it is necessary to 

read just one bit of the user port, or to read 
several bits one at a time. Strictly speaking 
this is not possible, but using the logic AND 
function it is possible to mask all but one bit. 
For example, suppose we wish to know if PB4 
is low or high. If it is at logic 1 this line adds 
16 to the number returned from the user 
port, and it is therefore ANDed with the 
number 16. For the sake of this example we 
will assume that the number returned from 
the user port is 255. The two numbers are 
logic ANDed bit by bit, as shown below, 
giving a logic 1 inthe binary result only if that 
particular column has a 1 in both the figures 
being ANDed (i.e. in both the first number 
AND the second). 
255 11111111. user port 
16 00010000 number used to mask all 
: but PB4 
] -. 00010000 answer 
If PB4 was low and the number returned 
from the user port was (say) 239 this would 
oe the following resuit:- 
: 11101111 user port 
9010000 number used to ines all 

















you try typing into the computer:- 
PRINT ?&FE60 AND 16 RETURN 
the number returned should be 16. Taking 
PB4 and any of the other input lines to OV 
should return to O if the command is 
repeated. 

By using the appropriate mask number it 
is possible to effectively read any one bit or 
selected bits of the user port. 


Handshake Lines 

When a computer is sending data to or 
receiving data from a peripheral device it is 
often necessary to have some form of 
synchronisation so that data transfers are 
only attempted when both pieces of equip- 
able to deai with them. It is for this purpose 
that handshaking lines CBl and CB2 are 
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provided on the user port. CB2 can be used 
as an input or an output, but CB1 can only be 
used as an input. 

Some of the ways in which these lines are 
used are quite complex and go beyond the 
scope of this article, but there are some 
relatively simple but useful ways in which 
they can be used. CB1 and CB2 are made to 
operate in the required manner by writing 
the appropriate number to the Peripheral 
Control Register which is at address &FE6C. 
An input from one of these lines gives a 
change in one bit of the Interrupt Flag 
Register which is located at address &FE6D. 
When CB1 is activated it sets bit 4 of the 
Interrupt Flag Register high, and when used 
as an input CB2 sets bit 3 of this register 


high. In other words the number returned 


from ?&FE6D is raised by 16 and 8 (in 
decimal) respectively. 

CBl1 is the more simple of the two 
handshaking lines since it only has two 
modes of operation, and it is controlled by 
one bit of the Peripheral Control Register (bit 
4). CB2 has four input modes and four 
output modes and is controlled by three bits 
of this register (bits 5 to 7). The table given 
below summarizes the modes of CB1 and 
CB2. 


sBinary/ 
Decimal No. Mode of Operation 
0/0 Kose high to low handshake 
1/16 CB1 low to high handshake 
input 
000/70 CB2 high to low handshake 
input 
001/32 CB2 high to low independent 
input 
010/64 CB2 low to high handshake 
input 
011/96 CB2 low to high independent 
input 
100/128 CB2 high to low handshake 
output 
101/160 CB2 high to iow pulse output 
110/192 CB2 constant low output 
111/224 CB2 constant high output 


When dealing with CB1 it is simply a 
matter of selecting a high to low or low to high 
transition to set the interrupt flag. With CB2 
there are the same two options, plus the two 
independent modes. When using the hand- 
shake modes the relevant bits of the Interrupt 
Flag Register can be reset by reading from or 
writing to the user port, or by writing a 1 to the 
appropriate bit or bits of the Interrupt Flag 
Register (i.e. use ?&FE6D = 16 to reset the 
CB1 flag, ?&FE6D = 8 to reset the CB2 flag, or 
?&RE6D = 24 to reset either of them). With the 
independent modes this second method is 
the only way of resetting the flags. 

The simple program given below can be 
used to try out the CBl and CB2 inputs. 
10 27&FE6C = 0 
20 CLS 
30 PRINT 7&FE6D 
40 2&FE6D = 24 
50 TIME = 0 
60 REPEAT UNTIL TIME = Too 
‘70 GOTO 20 





This simply prints the value of 7&FE6D and 
updates the reading at roughly one second 
intervais (the delay time set by lines 50 and 
60). Line 10 sets all the control registers at 
zero so that both CB1 and CB2 set their 
respective interrupt flag registers during a 
transition from the high state to the low one, 
and they are both used in the handshake 
mode. By taking CB1 and (or) CB2 low the 
initial reading of O should change to 8, 16, or 
24, as appropriate. However, line 40 resets 
the interrupt flags and the reading should 
soon return to zero. As the handshake mode is 
used, reading from the user port (by putting X 
= ?&FE60 at line 40, for example) should also 
reset the flags. By changing the number at 
line 10 the other input modes can be tried 
using this program. 

The CB2 output modes are quite straight 
forward. In the two constant modes CB2 is set 
high or low as required, and is independent of 
the other user port lines. in the pulse mode it 
provides a lus negative pulse each time data 
is sent to the user port, and in the handshake 
mode it goes low when data is sent to the user 
port. It can then only be reset to the high state 
by an active transition on CB1. 

The lower four bits of the Peripheral 
Control Register function in the same way as 
bits 4 to 7, but they control tines CAl and CA2 
of the printer port. The printer port is at 
?&FE61 and its Data Direction Register is at 
?&FE63. The interrupt flags for CAl and CA2 
are bits 1 and 0 respectively of 7&FE6D. 
IMHz Bus 

An 8 bit user port is obviously very useful, 
but you may well find that more inputs or 
outputs are required. The most simple 
solution to the problem is to use the parallel 
printer port, but this only provides another 8 
lines plus handshaking lines and the 8 data 
lines (as explained earlier) can only be used 
as outputs. The 1MHz Bus offers great scope 
for expansion, and some simple hardware is 
all that is needed to provide one or two extra 
input or output ports. 

The circuit diagram on page 503 of the 
“User Guide” shows the various inputs/ 
outputs available on the 1MHz Bus, and this 
includes the data bus (DO to D7) and the 
lower 8 address bus lines (DO to D7). Only 
the lower 8 address lines are needed as the - 
upper 8 lines are decoded and provided in 
the form of lines NPGFC and NPGFD. The 
former pulses negative when any address in 
page FC is addressed, and the latter similarly 
pulses low for any page FD address. This gives 
a generous quota of 512 addresses for user 
hardware from ?&FCOO to 7?&FDFF, although 
Acorn only recommend ?&FCCO to 7&FCFE for 
user applications. The other addresses are 
allocated to such things as an extra 64k of 
memory, a Teletext Unit, and a Prestel Unit. 
However, if you do not intend to add 
equipment of this type to the 1MHz Bus, and 
just require a simple input oroutput port, it is 
very easy to make these additions. 

Figure 1 shows how an 8 bit input port can 
be added. This circuit is based on a 74LS244 
octal tri-state buffer, and this -must be 
enabled (by taking pins 1 and 19 low) each 
time there is a read operation to the port. The 
most simple way of achieving this is to simply 
connect these pins to NPGFC or NPGFD, but a 
drawback of this system is that an accidental 
write operation to the port would resuit in the 
MPU and the port simultaneously placing an 
output on to the data bus. This possibility can 
be eliminated by gating the read/write line 
and NPGFC or NPGFD so that IC1 can only be 
enabied during read operations (when the 
read/write line is high). In this circuit the 
necessary gating is provided by three of the 2 
input NOR gates of IC2. 
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Figure 1. Adding an input port to the MHz Bus. 


A simple output port can be added using 
the circuit of Figure 2. This is just a 74LS273 
octal D type flip/flop which is fed from the 
data lines and is latched by the negative 
pulse from the NPGFC or NPGFD line each 
time a write operation is performed. As the 
port cannot place an output onto the data 
bus there is no need to gate the read/write 
line with the NPGFC or NPGFD line. 

With both of these circuits the port will 
respond to any address from &FCOO to 
&FCFF if the NPGFC line is used, or from 
&FDOO to &FDFF if the NPGFD line is used. 
This permits only one piece of hardware per 
line to be used, and it is therefore better to 
use a more sophisticated system if further 
expansion is contemplated. Another limit- 
ation of these simple circuits is that they do 
not provide handshake lines, and there is 
just a negative pulse from the NPGFC or 
NPGFD line each time a port is written to or 
read from. 


6821 PIA 


A more elegant solution to additional 
input/output ports is to use a 6821 PIA 


(Peripheral Interface Adaptor) plus full . 


decoding of AOtoA7 address lines, as shown 
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Figure 2. A simple output port for the 1MHz Bus. 
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in the circuit of Figure 3. This gives two 8 bit 
ports with each fine individually program- 
mable as an input or output. There are also 
two handshake lines per port. 


IC1 is a 74154 (or 74LS154) 4 to 16 line - 


decoder, and this has 16 outputs, one of 
which will be in the low state if the device is 
enabled. Which output this is depends on 
the binary number fed to the four address 
inputs of the device (AO to A3). These inputs 
are fed with the A4 to A7 lines of the 1MHz 
Bus, and output 12 (C in hex) of IC1 is the 
only one which is used in this case. 

1C1 has two enable inputs which must be 
taken low in order to permit normal opera- 
tion of the device, and these are fed from the 
A2 and A3 lines of the 1MHz Bus. The 
remaining two address lines (AO and Al) are 
fed to the Register Select inputs of !C2 and 
determine the operating mode of this device. 

D1, D2, and R1 forma simple gate which 
gives a negative signal to the negative chip 
select input of 1C2 when the NPGFC line is 
activated, and the A2 toA7 lines of the 1MHz 
Bus are at the correct states to operate IC1. 
This places IC2 at the four addresses from 
&FCCO to &FCC3, which js within the range of 
addresses that Acorn recommend for user 
applications. This leaves all the other 508 
addresses in pages &FD and &FC available 
for use. 

The reset input of IC2 is fed from the 
NRST line so that the device is reset at 
switch-on or when the BREAK key is 
operated. The read/write input of !C2 is fed 
from the corresponding line of the 1 MHz Bus 
so that IC2 is automatically set to the 
appropriate mode. The enable (E) input of 
the 6821 has a slightly misleading name, 
and this must be fed with the clock signal so 
that the computer and the PIA are correctly 
synchronised. Although the BBC micro hasa 
2MHz clock, this is divided by 2 to give a 
1MHz clock frequency for peripheral 
devices, including the internal 6522 VIA, 
incidentally. Thus a standard 6821 can be 
used for IC2, and it is not necessary to 
employ the faster 68B21. The two interrupt 
request outputs of IC2 have open drain 
driver transistors so that they can be wired 
together to give an OR function. They can be 
connected to the interrupt request line of the 
1MHz Bus, but it is only worthwhile doing 
this if you fully understand the use of 
interrupts, and actually intend to use them. 
Otherwise it is better to leave these outputs 
unconnected, so that the possibility of 
producing an unintentional interrupt and 
“crashing” the computer is eliminated. 


Using the Ports 


There are six registers in the 6821; the 
data direction register (DDR) for port A, the 
port A peripheral register, the port A control 
register, and the equivalent three registers 
for port B. With the circuit only occupying 
four addresses it is obviously not possible to 
gain direct access to ail six of these. itis only 
possible to directly access the port A and 
port B control registers at ?&FCC1 and 
?&FCC3 respectively. These registers contro! 
access to the other four registers, control the 
handshake lines of their respective ports, 
and receive inputs from these lines. 

in order to gain access to a DDR, bit 2 of 
the corresponding control register must be 
set to zero. As all the registers are reset to 
zero at switch-on this initially gives direct 
access to the port A and port B DDRs at 
?&FCCO and 7&FCC2 respectively. Use of the 
DDRs is much the same as for the 6522, with 
bits being set at O or 1 to set the 
corresponding port data lines and inputs or 
outputs. The reset at switch on sets ail the 
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Figure 3. Two 8-bit in/out ports using a 6821 PIA. 


data lines as inputs initially. 

Read and write operations to the ports are 
performed via the peripheral registers, and 
bit 2 of the correct control register is set at 1 
(e.g. ?&FCC1 or ?&FCC3 = 4) to give access to 
the A and B peripheral registers at 7&FCCO 
and ?&FCC2 respectively. in other words 
there is both a peripheral register anda DDR 
at each of these addresses, and whichever of 
these is required is selected by setting bit 2 
of the appropriate control register at 1 or 0. 
For example, to send the value 65 to port A 
the following program could be used:- 
10 ?&FCC1=0 (if required, gives access 

: to DDRA) © 
20 ?&FCCO = 255(Sets port A lines as 
outputs) ; 
30-?&FCC1 =4 (gives access to periphe- 
“ral registerA) = = 
40 ?&FCCO = 65 (writes 65 to port A) 

The table shown in Figure 4 should be 
helpful when writing programs which use the 
two 6821 ports. Port A and port B are slightly 
different, and port A, for instance, has puli- 
up resistors when it acts as an input, 
whereas port B does not. in practice there ig 
unlikely to be any problem in using either 
port with TTL ICs to drive transistor switches, 
etc., but if in doubt the 6821 data sheet gives 
a substantial amount of information about 
the output drive capability and input require- 
ments. Continued on page 26 


Maplin Magazine September 1983. 





Dragon 32 





Input/Output Ports 








* Two 8 bit ports with TTL and tri-state bus 


compatibility * Four norm/inv latched port 
* Two opto and two relay switched ports 
* Module plugs into cartridge socket A. 
* Fully programmable from BASIC 


using PEEK and POKE 


by Dave Goodman 


ur port interface module allows 
Or Dragon 32. to communicate 
with external devices such as 
micros, domestic electrical systems, 
i.e. central heating and security control, 
or peripheral control of the computer. 
Input/Output ports tonsist of eight 
terminals, each of which can access the 
computer data bus. Information is 
passed along the bus, to or from the 
Central Processing Unit (CPU), by en- 
abling the port with appropriate control 
signals. POKEing data in decimal form 
(@ to 255) will result in an eight bit 
binary code being written to the port, 
whilst PEEKing will read presented 
information and take action according 
to program requirements. 


Circuit Description 

The four address codes 49152 to 
49155 are used to control IC2, using R2 
enable signals. Port B, PB@ to PB7 are 
TTL compatible with normally low out- 
puts, while port A, PA@ to PA7 are tri- 
state bus compatible outputs. Port C is 
selected, along with port B, by enabling 
IC3 with IClc. Input or output signals 
present at port B will operate RLA, RLB 
via IC3 A,B; the dual opto isolator IC5 
via |C3c,d, and enable the four bit latch 
IC4. 

PC4 to PC7 Q outputs are normally 
high, and Q are normally low (OV). D1 to 
D8 buffer port C from port B, making it 
write only and accessible either from 
the CPU or externally with +5V to OV 
signal levels. : 


Construction 

Insert 32 track pins from side two, 
through the holes marked with a circle. 
Solder these to both sides of the PCB. 
Bend all the leads of the 18 resistors, 
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and insert them into the board. Refer to 
the parts list for values, and if using 5 
band 1% resistors note that colour 
coding begins at the end opposite to 
that of the solitary brown band. Fit D1 to 
D8. These diodes are usually blue in 
colour, with a black band at-one end. 
This band must be aligned with the 
white band legend on the PCB. Fit 
diodes D9 and D10. Although they are 
larger in size and black in colour the 
band rule still applies. Capacitors C1 to 
C4 may now be inserted. Cl and 2 are 
tantalum types with a + sign printed on 
the body. Fit the lead closest to this 
through the hole marked + on the PCB. 
C4 has a - sign, not a + sign. Take this 
into consideration before you fit it. All 5 
IC sockets can now be fitted, along with 
TR1 and TR2. 

It is advisable, at this stage, to solder 
all fitted components and remove ex- 
cess leads before continuing further. 
Insert both relays. They will only fit one 


S- 
“i 










/ way round, and bend the flexible leads 


over each pad to secure. LEDs 1 and 2 
are the larger LEDs, and 3 and 4 the 
smalier ones. These can all now be 
fitted. Each cathode (k) is recognised 
either by the shorter of the leads, or bya 
flat section on the body skirting. 

Place 6 of the three way terminals in 
positions PA@ to PA7 and. PB@ to PB7. 
The remaining 2 three way terminals to 
relay port PC@ and PC1. The four way 
terminal is fitted to PC2,3 position. 
Check each terminal faces the outside 
edge of the PCB before soldering, then 
insert the 8 vero pins in positions PC4 to 
PC7. Solder, trim, and inspect your 
work, then fit all 5 ICs. 

Two rubber feet, bolts and nuts can 
be fitted to side 1 of the PCB, through 
the 4BA holes drilled for this purpose. 
They have been included to prevent 
wobble and excess strain on the edge 
connector, which could result in lost 
data or worse. Provided that all instruc- 
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Figure 1. Circuit diagram. 
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tions have been carefully followed and 
the module has been correctly built, 
plug it into the cartridge socket, with 
component side 2 upwards. 


Testing 

With a voltmeter set to read 5V DC, 
connect the negative lead to one of the 
OV terminals on port A or B, and the 
positive lead to pin 14 of IC1. Switch on 
the Dragon, and a reading of +5V should 
show that the supplies are correct. Wait 
a few seconds for the display to appear 
and confirm that all is well so far. If this 
does not happen, switch off imme- 
diately and remove the module, check 
that the computer is functioning cor- 
rectly. 

Type POKE 49155, 48 ENTER and 
LED 2 will operate. Type POKE 49153, 
32 ENTER and LED 1 will operate. POKE 
either of these addresses with @ to 
extinguish the LEDs. With all four LEDs 
off, type POKE 49155,52:POKE49154,1 
ENTER. LEDs 2 and 3 will operate, along 
with RLA. 

Type POKE-49154 2 ENTER. LED 3 
will go out and LED 4 will operate, RLA 
release and RLBoperate. To check that 
both relays are working, use a‘meter set 
toohms x 1 between COMM and NO or 
NC on port C, PC@ and PCl. RLA 
contacts are at PC@ and RLB contacts at 
PCL. 














Figure 2. PCB layout: 
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TABLE 1. PORT C 


PC@ PC1 PC2 PCS) = PC4 PC6 PC? 
RLA RLB OPT OPT Q Q1 Q Q al Ql 


PCS 


2 
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eo in ee ee ee 
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PROGRAM 1. 


CLS 
PRINTRS, "DRAGON I70 PORT TEST" PRINT 
INPUT"ENTER PORT (ALB OR CO"3PS 
IFPS<"A"OR PS>"C"THENS 

INPUT"ENTER MODECIN OR OUT O"s Ms 
IFMS="IN“AND PS="C" THENS 

IFMS="IN"OR M%="OUT"THENS ELSES 
CLSO'PRINT"PORT—"3P83"="3 Mes "PUT” 
REM PORT CODES 

IFPS="A" THENP=49153 '! N=36 

IFPS="B" THENP=49155:N=4 

IFPS="C" THENP=49155 'N=52 

IFMS="IN" THEN2@ 

REM PORT A-C OvP 

POKE P.@:POKE P-1,255:PQKE P.N 

GOSUB27 

PRINT@32,"": INPUT"ENTER DATAC 8-255 >" 3 DS 
IFD$="P"THEN POKE P-1,@:POKE P.@:GOTOL 
D=VALCDS>:POKE P-1,0:GOTO17 

REM PORT A,B IP 

POKE P.@:POKE P-1.98 

POKE P.4:POKE P-1,8 

PRINT@2@, "DATA=" 

GOSUB27 

GOSUBE8 

GOTO1 

PRINT@448, "*k** ENTER P TO RE-SELECT +444": RETURN 
AS=INKEYS: IFAS=""THEN PRINT@25,PEEK(P-1>:GOTO23 
RETURN 
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Figure 3. Dragon cartridge socket pinouts. 


Opto ports PC2 and PC3 are 
checked by connecting an ohmmeter 
across the In/Out terminals of PC2 and 
typing POKE 491544. The In terminal 
is the positive input to the opto isolator, 
so connect the negative lead of your 
ohmmeter to this terminal and the 





positive lead to the Out terminal, This 
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may appear to be contradictory, but is 
necessary because on most multimeter 
ohm ranges the internal battery posi- 
tive appears at the negative terminal, 
due to switching arrangements. Fulfon 
resistance is about 200ohms. Type 
POKE 49154.8 to turn PC2 off and PC3 
on. Repeat the meter check to PC3. 
Maximum off resistance is extremely 
high, and may be considered to-be open 
Circuit. POKE 49154 with @ to turn off 
PC@-3. 

When using opto-isolators, note that 
they function as a low current switch 
and can only handle up to 20V at 8ma. 
Higher currents, up to 25mA at 5V can 
be switched providing that the load 
does not exceed 150mW. 

Both relays can switch up to 1A at 
100V or 24V DC, but will not handle 
mains voltages. 

Port C, PC4 to PC7, when enabled 
will follow PB4-7 on_the Q outputs and 
their inverse on the Q outputs. If port C 
is disabled the outputs will remain 
latched until reaccessed. Outputs are 
TTL levels, OV to 4V approximately. 

Table 1 lists the various options 
availabie at port C and the data codes (@ 
to 255) used for operating them. 

To keep the operation of IC2 as 
simple as possible a list of routines 
used for accessing each port appears at 
the end of this article. For further 
information, comprehensive data 
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sheets for the 6821 are available, but 
are really only for technically minded 
constructors. 

Type in Program 1 to continue 
testing the port, RUN and ENTER. The 
program asks for a port to be entered, 
so enter A. Enter OUT mode. Connect 
the voltmeter to PA@ and OV, then enter 
1. This should give a reading of +4.5V. 
Repeat this on pins PAI to 7, entering 
data codes 2,4, 8, 16, 32, 64, and 128. 
Only one PA output should be high, the 
others should be at OV. Obviously, any 
decimal code from @ to 255 could be 
entered, and the binary coded output 
calculated, then checked with the 
meter on port A. 

Enter the program again, this time 
selecting port A,IN. The display is 
slightly different and input data is 
required, to be read and printed after 


ACCESS ROUTINES 





POKE 49153.8 CCONTROL REGISTER > 

POKE 49152.N CDATA DIRECTION REGISTER 
POKE 49153,4 CACCESS OUTPUT REGISTER 
POKE 49152,DATA © 8-255: WRITE > 


OP PEEKC49152> €@-255: READ) 


<CONTROL REGISTER> 
POKE 49154,N <DATR DIRECTION REGISTER > 
POKE 49155.4 CACCESS OUTPUT REGISTERY 
POKE 49154,DATA (8-255 WRITE > 


OR PEEKC 49133) €@-255'RERD> 
PORT CCAND B> 


POKE 491553,2 

POKE 49154,255 COUTPUT MODE> 
POKE 49155,52 CENABLE PORT C> 
POKE 49154,.DATA ¢@-255> 


N@BITS 1 TO 8 ONC1> FOR OUTPUT MODE 
OR BITS 1 TO 8 OFFC@> FOR INPUT MODE 


LED 1 (PORT AD 


POKE 49153,32 
LED 2 CPORT B’C> 








DATA=. Because port A is tri-state, ano 
input reading of 255 (PAQ-7 = high) is 
shown. Connect PA@ to OV and data will 
be 254, or 255 - 1. Remove OV from PA@ 
and reconnect to PA1. This time DATA= 
253 or 255-2. Repeat tests on PA2 to 
PA7 in turn and check DATA=251,247, 
239, 223, 191 and 127. 

Type P, followed by B,IN and ENTER. 
Unlike port A, these inputs are nor- 
mally low so connect PB@ to +5V for 
DATA=1. Repeat on PB1 to 7 for DATA= 
2,4,6,8,16,32,64 and 128, or try dif- 
ferent combinations as before. 

By now, the module should be 
working correctly and be ready for use. 
If not, there may be edge connector 
problems, or the PCB may require 
further support. Fault-finding may be 
performed with the aid of a voltmeter 
and the access routines. 


- PARTS LIST DRAGON I/O PORT a She eee 
Resistors — All 0.4W 1% metal film unless specified. IS Dual opto a cwvezs) 
3 off M10K: LEd1,2 LEO ° 
mie he 9 off (Man? LED3,4 Mini Red LED 2 off — (WL32K) 
R11,12 470R 2 off (M470R) Miscellaneous 
R13,14 270R 2off  (M270R) P.C. board (GB37S) 
R17,18 2k0 2 off  (M2K0) RL A.B Relay ultra min SPDT 2off — (¥X94C) 
'. Capacitors ' 3-way PC. terminat 8 off (RK72P) 
cl 1OuF 16V Tantalum (WW68Y) 4-way P.C_ terminal (RK730) 
C2 luF 36V Tantalum (WWE0Q) _ DAL. socket 40 pin (HQ38R) 
(ox) 100nF Disc (BX03D) D.L.L. socket 16 pin _(BL19V) 
C4 100uF 25V axial electrolytic (FB49D) D.LL socket 14 pin 2 off — (BL18U) 
Semiconductors OL socket 8 pin (BLI7T) 
O18 1N4148 8 off  (QLBOB). heist Tpkt —(FL82D) 
9,10 IN4001 2otf  (QL73Q) Veropin 2145 Lpkt — (FL24B) 
—TRLZ BC338 20f  (QB69A) Feetcab Lpkt — (FW19V) 
4c1" 74LS00 (YFOOA) Bolt 3a" Ipkt — (BFO2C) 
C2. 6821P (WQ46A) Nut 4BA Lpkt — (BF17T) 


(c3 74LS08 


(YFO6G) 


A complete kit of all parts is available. Order As LK18U Price £13.95. 





Interfacing the BBC Micro Continued from Page 22 


Handshake Lines 


The two handshake lines of each port 
provide similar facilities to those of the user 
port, but there is no independent input 
mode, and there are differences in the way in 
which they are set up and used. As inputs, 
the handshake lines can either set their 
respective interrupt outputs low on an active 
transition, or they can be used with these 
outputs disabled. We will only considertheA 
port, but the B port is used in the same way. 
CAI is controlled by bits O and 1 of contro! 
register A, and its output is at bit 7 of this 
register. CA2 is controlled by bits 3 to5 and 
gives an output at bit 6, The logic AND facility 
of the computer can be used jn the way 
described earlier to test the state of the just 
bit 6 or bit 7 of the control register. Table 1 


Binary/ 
Decimai No. Mode Of Operation 
00/0 CA] high to low, interrupt 
disabled 
01/1 CA1 high to low, interrupt 
enabled 
40/2 CA1 low to high, interrupt 
coed disabled 
1143 CAI low to high, interrupt 
enabled 
000/0 CA2 high to low, interrupt 
, disabled ; 2 
- 001/8 CA2 high to low, interrupt 
, enabled 
010716 CA2 low to high, interrupt 
‘ enabled 
011/24 CA2 low to high, interrupt 
%3 ; enabied (' 
Table 1 
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ADDRESS’ RS1 RSO 
&FCCO Low Low 
&FCCO Low Low 
&FCC1 Low High 
&FCC2 High Low 
&FCC2 High Low 
&FCC3 High High 





CONTROL REGISTER REGISTER SELECTED 
BIT 2 


High Peripheral Register A 
Low DDRA 

Irrelevant Control Register A 
High Peripheral Register B 
Low DDRB 

Irrelevant Control Register B 








Figure 4. 6821 addresses. 


detaiJs the way in which the various input 
modes are obtained. 

Note that CB2 is different to CA2 when it 
is used as an outputin that in the first mode it 
is reset by a write operation, and inthe pulse 
mode the pulse is produced when writing to 
the port. 

Often both handshake lines will be used, 
and then the number written to ?&FCC1 or 
?&FCC3 is the sum of the two decimal 
numbers in the above tables which give the 
desired operating modes. Remember to add 
a further 4 to this figure if access to the port 
(rather than the DDR) is needed. 

In this article it has been assumed that 
the input and output devices will be directly 
addressed, but Acorn recommend the 
alternative method of using OSBYTE calls. 
This is simply because directly addressing 
peripheral devices will not work if one of the 
second processors is added tothe Tube. Itis 
possible to write to an output port using a* FX 
command (*FX151,96,255 writes 255 tothe 
user port DDR for example), but it is not 
possible to send a numeric variable in this 
way, or to read from a peripheral device. It is 


Table 2 shows the various ways in which 
CA2 can-be used as an output. 


Binary/ 

Decimal No. Mode of Operation 

100/32 set high by activating CAI, 
low by read operation 

101/40 high to low pulse during 
read operation 

110/48 constant low output 

111756 constant high output 

Table 2 


possible to read from an input port using a 
machine code routine, as described in the 
“User Manual” (but note that this stores the 
answer in the Y register and not in the 
accumulator). It is much easier to directly 
address peripheral devices, and is probably 
not worthwhile using the OSBYTE calls 
unless it is essential to do so. 

The 12 bit analogue to digital converter of 
the BBC micro is very useful for application 
where a fast sampling rate is not needed. itis 
quite simple to use and is fully described in 
the “User Guide”. 
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All prices shown in this price list are valid from 15th August 1983 to 
12th November 1983 
Please note new telephone number for Sales Only (0702) 552911 


Prices shown in this listinclude VAT at 15% where applicable. Items NYA Not yet available 

marked NV are rated at 0% and the price shown applies both to NA Not available 

inland. and export orders. Overseas customers should add up the DIS Discontinued 

total cost of all items except those marked NV and deduct 13% TEMP Temporarily out of stock 

arrive at the total price excluding VAT. Alternatively multiplying t OoP Out of print 

total price (except NV items) by 0.87 will gjve the total price FEB Out of stock, new stock expected in month shown 

excluding VAT. Please add extra for carriage on all overseas orders. ue While stocks last y 

Carriage will be charged at cost. NV Indicates that item is zero rated for VAT purposes 
* See Amendments to Catalogue 
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equivalent to sterling, to cover the rate difference and negotiation want to buy the quantity shown or more of that item, then please 
fees. We will refund any difference; please state cheque or credit contact us for a trade price. If no trade quantity is shown, then the 
note. Alternatively if you pay by bank draft drawn in pounds sterling price shown is the best price we can offer regardless of the quantity. 
on a London bank, then you need add nothing extra. Bank drafts Trade quantities shown for wires or cables of any type isin metres, 
drawn in pounds sterling on a London bank should be readily not reels or parts of metres. Trade quantities for nuts, bolts, 
available from your local bank. washers, Hiatts etc. refers to the number of packs, i.e. to qualify for a 
5 : . ‘ trade price on Tag 2BA f 
All prices are for the unit quantity shown in the catalogue (unless need i erael 500 Kane ah Aah bee eG. sa ese 
shown otherwise on this list) i.e. each, per pack, per metre etc. All Most items in the price list have a letter in brackets after the price 
prices include postage and packing. Thereis a 50p handling charge which indicates the trade quantity as follows: 
which must be paid on all orders having a total value of under £5.00. (A) Trade quantity 
Pee Ree : B) Trade quanti 10 
The price list is intended for use with our 1983 catalogue and S Trade Sane ‘25 
applies to all mail orders. Prices in our shop are generally lower on (D) Trade quantity 50 
heavy items as mail order prices include postage and packing costs. (E) Trade quantity 100 
; ; (F) Trade quantity 250 
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‘Y30H Toptenna ..... £5.85 8 Attenuator 120B 95 (0 IN Book F¥1199. av 
X0526 Caratenna Ca? £10.25 (aj LB11M_ FM Tape Aerial. + 60p (E or Zh Ti Bipolar i. by 
YG20W Fernte Rod 810. 33p (E Sime 
Page22 YG21X Ferrite Rod 814. wp (pf) Page28 Merah aioyy A S4) 280 ayes MP 
YG22Y Ferrite Rod 101. .. 48p (F) WY32K Large Batt Hidr . 3A Book AV 
Bw42V_ Univ. Clamp Yes Beste tps £1.95 at YG23A_ Ferrite Rod 10: ree eh Dummy Batt ery. WA21X Undrstdng, Dig Ti Bir babar? Memo Data ...... AV 
Bwa3w Mast Bracket Type 2... £2.55(C) LB12N MW/LW Anal IC) XX33L PP3 Battery Holde WG11M Book JW748 .. TIMDS Memory Data 22, NV 


TRADE QUANTITIES 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27 


September 1983 Maplin Magazine ; ; 27 






















































































































































































1983 VAT 1983 VAT (1983 _ VAT 1983 VAT 1983 VAT 
Catalogue inclusive Catalogue inclusive Catalogue inclusive Catalogue inclusive Gatalogue inclusive 
Page No. PRICE Page No. PRICE Page No. PRICE Page No. PRICE Page No. PRICE 
WG22Y Book JW567 Page44 XW9BG Book FT1070..... .-£8.15 NV YK42V__ instrument Case NM2 .... 
WG87U Book BP101 WAS Boak F(a7é £6.40 wy RQU2E Book Sybex C207: £6.19 NV YKa3W Instrument Case NM3 |. 
RQ25C Book NB278 . WASGP. Book FT1391. £9B4 AV £6.64. NV YK44X Instrument Case NM4 |. 
+RLO7H Book NBO76 . RLO4E Book NBO71 pis 4Pages4 £5.61 NV YK45Y instrument Case NMS... 
Bias Book nett : RROOA Book NB195 £10.20 NV wag2a Book NB129 NV £4.57 NV YK46A Instrument Case NMG 
B319 . XW8ET Book AG471 -.. OOP WAIL. Advanced 650: NV £5.58 Nv YK47B Instrument Case NM7 
WG34M Book NB472 £5.32 NV WAQZC Book MM495 nv Hee apeaertht erases) 
WAQOX Book NB112 4.99 NV XWS57M Book HD177 NV Bt oe Ved eB roa Oea ooe 
esse Book beat Sis WV ree ie Hd ee ee aie Blue Case pal 
: : 2: 
XW92A Book WOXG. "5.74 wv XWI8¥ Book HD 166 lf £7°63 NV XY41U_ Blue Case 235 
XW27E Book NB402 ..... 0... £6.94 NV XWB1C Book 0302. nv Xv42v Blue Case 209 
WAOSE 6502 Assem Ww XY43W Blue Case 212 | 
Book NB879 Ad ; XV44X Blue Case 231 . 
WA45Y Beyond Games . OS WABAE 2X81 Co 
RR37S_Photocelt Apps Book £4.35 NV Page45 ; £5.62 NV XBB7X Blue Case 236 
RFI2N Book BP42 £1.50 NV BI AY  Xv45Y Blue Case 222 
WG43W Book BP87 £1.50 Nv XW9SH £6.75 Nv PageSS 2 y __XY46A Blue Case 226 
WA26D Undrstdng Optonics £5.17Nv RB22Y Book BP222 (£1.45 NV i019 AV +XxB70M Blue Case 232 
WAO9K Opto Theory/Practice £7.99 NV RB: Book BP226. ‘£2115 Nv WG63T Book HO183 OST: 10.19 NV “X¥47B Biue Case 237 . 
WAOBI TI Opto Data 5.50 nv BEI8U Book BP43 [£1.99 WY XW70M Book M3... £12.95 NV wKO1B Spectrum Sinclair. £6.83 NV xvaac  Bive Case 233 
(yore Oa £9-30 WV WG52G_ Book NB5O2 ‘£4152 AV £9. WKOOA Prog Your Spectrum........£6.81 AV Blue Case 238 | 
5 WG95D_ Book FT1305. £9.72 AV WKO2C Spectrum Programmer.....£6.89 NV ‘ 
WG93B Book FT1235, £11.62 NV WKO3D Spectrum Games Book £6.83 NV 
WG80B Book FT1185. “£6.94 AV WA78K Prog For Spectrum. £8.13 AV 
RQS8N Book BP55.. .£2 00 AV WA98G 60 Games Spectrum... £4.57 AV 
xwa43W Book NB467 (£5.64 AV 
LE salad XW91Y Book WRTV. £12.10 NV WAS4) Book BP112 % 
RRO3D Book NI . RL39N Book Sybex BOXES 
RR27E Book NB2026 Page46 XW71N Book M4... 
RRO4E Book NB203 Pagesé 
Book AG475. WAQ7F Book NB156 EZIZNV op 
WG01B Book NB447 RQ33L Book BP52 ‘62:25 wv PageS6 Potting Box Min 160 (G 
WG44X Book AG6OO | WABIR Book FT 1409. “£8.15 8 saw70p Book C280 Potting Box Sra at Eurocard Guide 
RROSK Book NB229 . +XW96E Book FT933 . -£2.05 AV i YRS5K Mod Ini Card Guide. 25p (G' 
RQ17T Book x Potting Box Medium. ... DE p (! 
RFOSK Book BP227 +WG20W Book AG652 -£5.76 AV XW78K Book C281 Potting Box Large. 34) (F YRS53H PCB Brackets rt 
RRIOL Book NB230 . WG97F Book KNO35 £4.17 NV XWS58N Book NB415 Box P81 White . tad } FXOGE Castors... ( 
+XWB9W Book AG437 . WG70M Book KN400 +£4.32 NV WA88V_ Book NB120 eras tEXO5F Castor Cup {2p 
: wa73a Book BEG. “£2.10 NV 16S Book JW331 tg XV31d_ Piano Legs .56 (A 
125.4! FXO6G Cool Grille. 39p (F 
Page37 RHG6W Book NB054 DIS Wacen att Baste FXO3D Inst Handle PLastic a 
Ra31 k NB268 K29G trap + Recess 
CULLIM: Book NBZG I [W2sk Book Beas, Bis : EWBIC Handle 2 iB 
+RHV7T eo box Me Er2ety  Fxo1B ie Noa ie c 
ba % 
Wath Page47 ABS Box MB3. 1:49 {0} FxOZC Ferrute 
Ra29G RHS7M Book NB0O1 penta Rois 
XW67X RL24B_ Book NB144 66 nv WYO3D ABS Box 2002 £1.36(D) Page73 
Wwoser WG89W Book NB132 “86 NY, LH60Q ABS Box 2004 £1.68 (D 
WA350 Book AGSE9 ‘33 iy CHEIR ABS Box 2005 £1.98(D)  FW82D HD Strap Handie . 
WA36P Book BP70 “tany LH62S ABS Box 2006 £3.42(C} LHOBJ Recess Handle 
; . LH63T ABS Console Mi005.......'£2.64{C)  LH11M Heavy Duty Ha 
WGS7M Book FT1300. Prenhlg oe Micra pane GO WY LHeAU ABS Console M1006.......£4.25(¢) YLOSE Flip Handle 
bg ‘S Book AG3S3. Boon OSes e19.3a NE YK24B Calc—Styte Verobox ...".1."£4'84 { YXOOA Cab Corners 
Book NBO84 Book B250 | £10.94 NV ~ FXO4E Cab Corner Large oP, 
Book NB101 Book JW412 caasav Page67 FXS4C Corner Two- Side 
Book NB970 ... Book lWA19::: £5.95 V uesy ABS Console M600S........£2.96(C) BREEE Gab Comer boot tas ooh te 
5 ; Cab Corner/Foot Lge 69p (E 
WAI6S TI Sttwre Dvipment £15.43 NV LHEEW ABS Console M6006 €3.82(C) BK26D Cab Corner/Foot Sm 40p tF 
RO41U Book NB528 .. DIS ABS Console M6007.......°£5.20(B) . upoow Flexi 
:DIS WG67X Book JW729 .. ABS Console M8005 -.""".1.¢4°55(C) *VPZRN Cenctinge i 28 (8 
£1.92 NV RHSGN Book NBO14 ABS Console MB007........£6.94(8)  iO4e Lift off Hinge. £1.72 (0 
£6.68 WV WABSW Book NB444 Pcb Guide Adaptor SpiH) YL25C Lockable Cate () 
£7.64 NV XW29G Book NB378 Metat Panel Bx M4 \62(D) YLO6G Butterfly Cac Cc 
DIS RH62S Book NBO33 Metal Pane! Bx M4004 |||. £1_98 (D! 
RLI2N Book NBOB9 Metal Panel Bx M4005 ..... £2.88 {C! 
RH25C Book BP32. Foot Sw Box .... £3.95(C) Page74 
WA37S Book BP105. Pedal Switch Box £5.99 (8 
XW526 Book BP76. Box P8301 . 1.85 a XYIaU Laminate Penang wih. 
WG72P Book BP93 |. Display Box -£1.25(0)  xvi9V_ Laminate Alum Small. 


*XY20W Laminate Alum Large 
Page69 ‘ RYO6G Acoustic Wadding 































































































































































Titt Li . £1. RYOOA Biack Tygan 45in. 
semy Pagess Voroeeeik fase (e) RYOIB Black Tygan 22. 172i 
32 NV +WAS7M Book BP100. Verobox 102 £4:92(C) RYO2C Brown Tygan 45in 
"36 NV +WAQGE Book NB166 Verobox 103 £6.84(8) RYO3D Brown Tygan 22.1 
69.9 wassp Book NB506 Verobox 104 14.95 (A) RYO4E Covering Cloth 50i 
Oy RY i h 25in. 
‘0 Wi WG02C Book NB475 Yerobox 105 -g Os ‘OSF = Covering Cloth 25in 
‘35 NV RF14Q Book NB274 Verobox 107 96 {C| 
-82 NV XW260 Book NB336 Verobox 201 .64(8) CABLES 
ae Seer Tomy WOR Bro teet, a aba 
P . Verobox 203 64 (A 
XW38R Book NB480 75. Ny XW85G Book AG510 +WG19V Book H0160 Verobox 211 £4.69 ic} Page7S 
+RQ27E Book BP5SO. 60 NV RRQ Book NB238 we WG38R Book JW410 Verobox 212 £4.95 (C BL77J Wire—Wrap Black £1.85 (G) 
RF13P_ Book NB2441 WG08J Book Jw341 Verobox 213 £9.94(B) BLa7D wie—Wrap Red £1.85 (G 
XWA3E Book AGSI2 ... Book HO 162 Verabox 214 £5.68(B) BCa3E Wire Wrap White ©7188 (e 
Page40 BookOve2 LO08J Verobox 215 £6.24(B) BL85G Bell Wire Black . 
BBZ3A Book 9P223 23s Teper H BiG (oat Semen 
+WA30H Book BP97 AV LH24B Verobox 221 BL BL87U Bell Wire Brown 
XW20W Book BI nv Page60 CHOSC. Verobox 252 Dig BLB8V Bell Wire Green 
RLOIB Book NBO58 NV BLEOW Bell Wire Grey 
RH28F Book BP35 .... OOP XW94C Book FT1095.. +LH26D Verobox 223 5.40(B) BLOOX Bell Wire Oran: 
+RL48C Book HD112 .. LLIZN  Verobox 301 Gp iE} +BL91Y Belt Wire Pink 'H 
nv RQ21X Book Sybex R4 LL13P Verobox 302 ...DI i 
NV Book Re... LHSOE  Veroben 305 Garp, BLOZA Belt Wire Red ... lH 
Book BPS9 . nV +RL47B Book HD iGa Verobos 308 Sele) *BL93B Bell Wire Violet H 
RRO7H Book NB216 NV : : BLO4C Bell Wire White . 459 (H 
RL44X Book BP58 . NV WG490 Book 8245 .. Verobox 401 .99p(D) BL9S5D Bell Wire Yellow 45p (H 
+XW18D Book HD170 Verocase 501 | 24(A) BL46A LC Wire Blac! IH! 
WA62S Book NB769 NV Book NB39i +WG27E Book HD476 Verocase 502 VF : 
RL43W Book BPSS . AV B39) +WGO7H_ Book HD181 Verobos saa €16.30(A) BL47B UC Wrre Bue... £1.25(H 
WGS54J Book NB535 NV —XWAOT Book BP74 ... XWOSF Book FT1085 ip— ‘i 7 fe) BL4BC LC Wire Brown £1.25 (1H, 
Flip— Top Box 601 Bik .72(C 
RH38R Book BP205.. BL49D LC Wire Green £1.25 (H 
+XW75S Book FT1062 Fiip—Top Box 602 Bik 25(B) BLSOE L/C Wire Grey £1.25 (H 
Page4t Book HD155 |. Verabox 70) .. 4 8} BLS1F LC Wire Oran £1.25 (H! 
‘erobox 
RB10L Book NB269 £5.63 NV Verobox 705 | presen Lewis ant £138 (h 
roOW Boo BL53H U/C Wire Red. £1.25 {H' 
i, dk HD 734 £6.80 AV BL54) UC Wire Violet . £1.25 (H 
XW30H Book MM700 £2:39 AV BL5SK U/C Wire White £125 (H 
Piprtag sone Ee BLE6L LC Wire Yellow £1.25 (H 
ey * ; aes BLOOA Wire 10M Black 35p (H 
erie Book NBSe!: eae: i BLOB Wire 10M Blue. 35p (H 
XWUSI Book BP&O £24 Ny ‘38 BLOZC Wire 10M Brown 35p (H 
WG46A Book BP90 £2.15 AV -25(D)  BLOSD Wire 10M Green gop (4 
XW46A Book MM513 £2.90 NV .90p {E ve ney ae 
RL40T Book NB338 .. 168 BLOG Wire 10M Prk 3 iH 
+WAOIB Book HD496 fee 5 BLO7H Wire 10M Red. 35p (H! 
Pages2 pa can eae 178(0) Broek Wire 10M White 320 tH 
re 
-£1.50(D) 
+RH52G Book BP220 £2.25{C) BLIOL Wire 10M Yellow 35p (H) 
RUZ2y Book 828. Page62 £2.10 ¢ Rsk Wire 11C «iia see 
Book £11.70 AV A Rowley XB68Y 3.25 ROOA Bicol Green Pp 
+XW11M Book NB379 £10.68 NV WAU Ganeree The At £5.26 AV LFO2C Case WB1 Viny! -£1.99(D) _ YROIB Bicol Green/Yellow Pie 
RHSIF Book BP219 £6.95 NV WASQN Book JW593 .... (£9.36 NV LH37S Case WB2 Vinyl £3.06 (¢) TYROAE Bicol Grange/Black p (H) 
+ XW47B Book MM396 . £4.92 NV WA4OT Your Atari Computer £13.72 NV LH38R WB3 Vinyl €3.64(C} +YROSF Bicol Orange/Red . Hp ty 
WGS53H Book NB529 £2.05 NV XHS7M Master Memory Map .......£4.00 NV LH39N Case WB4 Vinyl 4.64(C) YROG6G Bicol PinkBlack ral 
XW51F Book BP75 £6.46 NV WA46A Op—Sys Users Manual...£16.95 Nv LH40T Case WBS Vi £6.20(B} +YRO7H Bicol Purple/Red 3p (H 
RHSOE Book BP218 £5.22 NV WGSEL DeReAtar.......... £16.95 nv LH41U Case WB6 Viny! .£6.82(B) +YRO8J Bicol Red/Black. Mp (H 
XWO7H Book BP57 - 13:18 NV WAGST Get Acquainted Atom .......£740 NV LH42V_ Case WB7 Vinyt . SET.8S(B): corre eee ae pal 
RO30H Book NB353 WAB7U £4.99 NV WA76H 39 Programs for Atom .....£5.87 NV +LH43W Case TP1 Teak ‘€2'20(C} +YRI2N Bicol White/Black . ap AH) 
WG600 Book BP95 +RQI2N £7.99 NV +LH44X Case TP2 Teak '€3'24(C) YR14Q Bicol YellowBlack - OF 
Ra13P LH45Y Case TP3 Teak 1 YR16S_ Bicol Yellow/Red .. . DIS 
+WG79L Boo! Page63 LH46A Case TP4 Teak DIS prsek Wire 3202 Biack a {8 
sams WASIN Ba te enc EE 2 WY UT EMS XMgAM Wire 3202 Brown p 
Ri 926... £6. cro £4) “£7. : 
Baws Book F926 £6.60 WY Pages3 WA66W Let BBC Micro Teac’ ....... £6.12 Nv LH70M '€2°62 {C)  XR35Q Wire 3202 Green 
£2'25 AV WA31J_ Learn Prog VIC ... ‘£2.50 NV | LH7IN "£3154 (C) XRI6P Wire 3202 Red . 
£2.05 NV VIC Prog Ref Guide £9.95 NV | LH72P £4.64 (C yaar Wire BG Winte: 
£8.20 NV Gtg Acq wth VIC 20 .£6.44 Nv LH730 £4.64 (C ! 
10.99 NV ie Reveaied...... £10.00 WV LH74R £6.36 (B) ° 
£6.55 WV VIC20 5S "£6.44 NV +XQ0KJ G—Ra £11940) Page76 
£8.88 NV +WG33L Book NBO1 “4199 Nv -XQ09K £17.20{A\ 
11:96 wv WGI7T Book #0897 . xXQv0L G- » £22.60{A) XR57M_ HC Wire Black .. 
: Sex Dis’ WOZAB iBook 0165: p XR58N HC Wire Green 
WG61R Book HD192 62 NV XWI5R Book HOB1 y , Peges4 Page7t xReor Cire Hex Bia 
WG47B Book FT1191.. 64. NV WASBN Book FT1200 WG74R Book NBI7B ......0...0..... £5.95 NV. YK41U Instrument Case NM1....£10.50(A) XR41U Extra Flex Blue 


TRADE QUANTITIES A 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27 
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1983 VAT 
VAT 1983 VAT 1983 ae SNA: inclusive 
1983 ae Ale Laes inclusive Catalogue inclusive Catalogue inclusive Catalogue 
inclusive Catalogue inclusive eNO. PRICE Page No. PRICE 
odor a PRICE Page No. PRICE Page No. PRICE Pag 
FF49D SW Trim 150pF.. : 
Flex Gi “4 .. 209 (G BHOSF Systofiex Imm Yellow. 3 FF50E —Dilecon 300pF £4.62 (C 
xRaae Extra Flex Hed 20p (G)  BHOGG Systoflex 2mm Black BX27E Polystyrene 68 Sp(H) FFOOA PC Elect 0. 89 (8) FFBIF Ditecon S00SE €4°60 tC 
+XR45Y Extra Flex Yellow - 209 (G) +BHOZH Systoflex 2mm Blue - BX2BF Bp tH) Frog PC Elect 1uF 100v 81S) FY77) FS trystal 1 4:88 (C 
XR6EBY Min Extra Flex Black 15p(G)  BHOBJ — Systoflex 2mm Green BX29G Polystyrene Aso soit Fro2C Po Elect Gur cay Bete) HX62S FS Crystal IMHz. £5.95 (B 
BReoA. >: Minlextta Flex Red Date BxSt). Pomstyrens pH) EFOSE. PC Elect 10ub a6v gp(G) FY76K FS Crystal 10MHz £2.95 (C 
XR22Y EMT Wire.......... 32p (G FY79L MP Crystal 1MHz. £4.75 (C' 
Blam Strappg Wire 16swg -82p (E, BX32K Polystyrene 470 HH) FFOSF «= PC Elect 10uF 63V 99(G) EvsoB MP Crystal 2Mi £2.20} 
870 {E BX33L styrene HH) FFO6G PC Elect 22uF 16V | 8p (6 y Ci 
BLI2N Strappg Wire 18swg -§2P f BX34M Polystyrene 680 HH) FFO7H PC Elect 22uF 63V 9p tc FY81C ae Crystal 2.4576Mitz ey 
Btida Shab Wi abe SE BxSse POMaGrane 198 I FOB Bee Grueaay BRAG) Paar MPciam tani 81:25(0 
BLI5R  Strappg Wire 24s: -96p (E ; z FY84F MP Crystal 18.432MHz 2.65 (C) 
Bties EC e.44 swo. ss 70 (E BX37S Polystyrene 2200 HH) FFIOL PC Elect 100uF 10V - 40p(G)  Hyx30H MCR rys Brown Pairs . 3.62 (C 
BL24B EC Wire 16 swg .799 (E BX38R Polystyrene 3300 HW) FF1IM PC Elect 100uF 25V 90(G) x31) MCA Crystal Red Pair ._#2/96 (C 
BL25C EC Wire 18 swg Bap (E BX3QN Polystyrene 4700 HH) FFI2N PC Elect 100uF 63V 380(G) Hx32k MCR Grys Orange Pair... £2. 964C 
BL26D EC Wire 20 swg 89p {E Systofiex 10mm Blaci BX40T Polystyrene 5600 G) FFI3P PC Elect 220uF 16V G) Hx3aL_ MGR rvs Yellow Pair 379 tC 
WSFER EC Wine o2 ic apie) BL6SV. Uacingtord BX41U Polystyrene 6800 IG) FF14Q PC Elect 220uF 63V De aise MCR Cokin Graal PE eee 
BLOBE EC Wire 24 wg 3°08 (5B) BLS7M Spirawrap 1/Bin. BX92A Polystyrene 10.000 GG) FFISR PC Elect 470uF 16V Sep (6) Wx3sq MCR Crys Blue Pair £3.74 ; 
: EC Wire 26 5 €1:07(D) BL58N Spirawrap 1/4in. BX93B Polystyrene 22.000 IG) FFI6S PC Elect 470uF 25V PAF) FYESG Golour ty Crystal "$3'20 (D' 
4 bt BL59P § 12in OP PC Elect 470uF 63V 20 (E ys 
Been ee wie ze owe Hi ce ee {3 feser Be erect (mur ey 4D 
BL40T EC Wire 30 swg £1.10(0; FF18U PC Elect 1000uF 25V ap 
BL41U EC Wire 32 swg £1.12 (0) a 
i Fi PC Elect 2200uF 16V Bp (F 
Bay, EG wie ge owe #1 2sib 2p (4 FBI1M Axial 0.47uF 250V Bp (G 15 (c 
BL43wW EC Wire 36 swg 3p(H) Pagess ‘600 1p (6 
BL44X_ EC Wire 38 swg. £1.25 (0 4p (Hi Hae Axial Ur GSy 2, H ns 42D 
BLEOO EC Wire 40 sw9 £1.50 i Gable Tie Base SoiG) Bxaee se ponsty 198 oop} EBisQ Awal{ soreov FG (G} HXSOH Govamic Ptr 10. TMA Beh Ce 
BLGIR EC Wire 42 swg ie — Usable ; 
BLG2S EC Wire 44 sw9 ¢ 12016) Bxsge dec ponsy 376 bepir) PRIS Axial 2 Que Gay - Se") CAR ACCESSORIES i“ 
RhoON So Wie emo 6 ab IG} BXSIF 1% Polysty 330 26p(F) FBI7T Axial 3.3uF 63V - a P 
xneoa HB Loudspeaker Cable Bi 3p{(H) BX52G 1% Polysty 390 29p(F} FBI8U Axial 4-7UF 63V - 2 Ic) Paged4 
3p tH} BX53H 1% Potysty 470 2Qp{F)  FBIQV Axial 4.7uF 450V “339 (FY wigu Car Aerial Pull Up 0 
YGO8) _Litz Speaker Leads .. BXS4J 1% Polysty S60 280{F) FB20W Axial 6.8uF 40V 12p(G) LHS9H Windscreen Aeriat.. Cc. 
KEOee Ripbn Gable on— Way 30 (HW) BXSSK 1% Polysty 750 28p FB21X Anal 6.8uF 63V 18p(G)  XX37S Car Aerial Booste 95 (8 
ee eee oes Big) Be eRe at) FREY A ae Bie} Sau Gx Amey SB 
BXS7M = 1% Polysty 1200. 259 (F) 2 , p YB68Y Car Lighter Ext Lea A 
peecee Hiatt Rd 4mm f BX58N 1% Potysty 1500. 250 FB24B Axial 10uF 100V- 178(8) weap car Power Lead . £27016 
‘age: BXS9P 1% Potysty 1800. FB25C Aual 10uF 450V. 45p (F) FO730 Map Light ..... 69 {E 
BH21x Hiatt Rd 5mm. A Bx 1% Potysty 2200 . 289 FB26D Axial 15uF 16V 9p HW22Y 12V Inspection Lamp eae 
XRGSV IDC Cable 12—Way .. .... .... £2.28 BH22Y Hiatt Rd 6mm. i BX61R 1% Polysty 2700. 28p FB27E Axial 15uF 40V 1p{G) HQ30H Wiper Control ; 8 
RK3OH Flexicable 7 - way 54p (G) 62S 1% Polysty 3300 28p(F) FB28F Axial 1SuF 63V 169 (G : 
RAayB Twn Mains DS Black 260 (6) PA BkeaT 9 PaNsty 3300, DIF) FI Axial 22u 25V b(S) pagegs 
i : BX64U 1% Polysty 4700. 3 oI 
XROOA Ten Mains DS Write -------- 20018) ayasc Hiatt Flat 4mm -32p (6) Bxesy 15 Ponsty $600. Spi) BSL Axial 22ut Gay AFB wrook oemister.. 
XR61R Twin GA Mains Orange 49p (E. BH37S Hiatt Flat Smm 2p (F BX66W 1% Polysty 6800 | 32p FB33L Axial 22uF 450) 559 (E) FO78K Car Ammet 
XR62S Twin 6A Mains White . 49p (E; 38R Matt Flat 7mm 36p 6 1% Po 8200 32p(F) B34M Axial 39uF 6.3V “j0p (G) HQ35Q Charger Ami 
RAOIB) )Min Mains Black: “380 E)  BHSON Hatt Flat 9mm 320 (BREE lee poreey se 006 3p (F) FB3SQ Axial 33UF 16V 11 (@) +HW16S Car Flash 4—Lamp 
XRO2G Min Mains White . -36p 8 BH40T Hiatt Flat 10mm . 38p Beer: iz Pons, le Be aciah Sack awd top (gy THWI7T Car Flash 6—Lamp. 
XRO3D COA Mains Black . 6p BH41U Hiatt Flat 14mm 450 (F) ww22y Carbonate 0.001 . 9° ( Peer pial SUE 40 10546} HWOIB Supp Cap Small Lucar 
XRO4E C6A Mains White. $60 (E -99 (HM) FBSON Axial 47uF 25V 13p (G) HWO30 Supp Cap Spade 
me ee iy Ray RE Ua a ee 
XRIOL HO Mains White.. -80p (E 1p g +FO89W Piug—Top Supp An 
XR11M_ HO Mains Orange -999 (E, Se UH) FBASW Axial 47uF 450V -BSp (E 
Z i FQ90x = In—Line Piug Supp 
arain Someta apo SU) BAY Aealeae at TIS} FORE outta Base? 
re x 
.01. 4 Axial 100UF 10V 12p{G lagnilamp....... 
BL72P  Stretchflex 6A. 95 (C Pagess ee carbonate oo 2 1H) FB49D Axial 100UF 25 14p(G) FYOIB Tyre Pressure Gaug 
WW31J Carbonate 0.015 9p(H) EB Awal 100uF 40V 16p(G) 844K Car Speakers Shelf. 
Page78 ; iiweeh carbonate 0.018 Ea yl FB51F Anal 100uF Bay. 2p t XG260 Stim Line Car Spkers ..... 
ate 0.022 . : 2G Axial 100uF ‘ 
XR48C 4—Core Mains... FB53H Axial 100uF 250V -850(E) Page96 
Aeg0 | Gren 1 ce EL RC dS . 
5mm able . i 1 : a - 
fee Geeks Wars Eee acco BAR) BBR tS aN NRG} RAR BU eh EIS 
mM, ae WW38R Carbonate 0.056 . v1p FB600 Axial 220uF 10¥ 12p(G 
i ieb068 12p(G) FB6IR Anal 290uF 16 Jap iG} XG25C 20W Sheit Speakers .. DI 
WW39N Carbon: CJ i AFOOA Booster Amp . 
IH) Wwa0T Carbonate 0.08: "O1S FB62S Axial 220uF 25V 17p (6) ; 
Beams) ; wwaiu Carbonate 01 o(G. T Axial 220uF 40V AFOIB Booster Equaliser ......... £39.99 (A) 
Woaed Goreme 18. “BB ir} WW42V Carbonate 0.1 wo fe} Feet Axial 230ur SV BP Ae 7 
nase Serame 38 E)  sonaex Carbonate 0 38 20n(c) Fee Ati Sau Jou Big} Pages 
ramic FI fs. ‘e 32 d 
WX49D Ceramic 27. “Bp{H)  Ww4sy Carbonate 0-22. 200 G) FB6BY Axial S30uF ay se Mere Da ah Sania 
XR16S Single Mic Cable . WXSOE Ceramic 33. “80 (W)  Wwa7B Carbonate 0.3: 220(G) FBrIN Anal scour SOY Pritts 
XR1BU Low Noise Scnd WXS1F Ceramic 39 - “8p WW48C Carbonate 0.3 22p(G)  FBy2P 470uE 16V 0p COMMUNICATIONS 
MB Gv. Low C Cabs: : Ween ceramic aa: Sp tH 2 FB73Q Atal 47buE 28¥ 290 fF 
XR63T URG67 RF Cabie WABSH Ceramic $6 4 Hy ww and: cerponate O47: 330 FB74R Axial 470uF 63V ‘48p Page9s 
ROG: sTwiniMic Cable haley na “ap (H 68. 270 (F) FB75s Axial 470uF 100V .B99(E) AF46A CB Mode! GT—868. A 
XR20W Lapped Pair Wee ee oe rit 270{F) FB77) Axial 620uF 16V '30p (F} XG1OL 12V.3A Power Un i 
MAX Cable. Twn WeeM Corame too, “Bp (H} WWS53H Carbonate 1 27p{F) FB7aK Axial 680UF 25V ‘3ap (F) YK29G Ext CB Speaker f 
XR23A Cable Quad... Ween ceramic 120 - Both p(H) FBYOL Axial 680uF 40V [6Bp(E) YL42V_ Filter Choke ... ols 
Wiser Ceramic 180. “Bp (H! ‘Bp (H) + Avaal 1000uF 6.3 :29p YK30H Noise Fitter System £7.34 (A) 
-80 1H) FB8IC Amal 1000uF 10V -21p(F) YBOOA Low—Pass AF Filter ........ £3.95 (C) 
wera paGule 370 3B i 90H) FB82D Axial 1000uF 16V :27p Pagess 
WX62S Ceramic 330. ‘80 (H eh) EBBGE Perry Fee} Yuasw Tvl euter £5.25 (B 
‘ . F 9p (H' jal OF shat £5. 
Wreau Conamig aio Bt Poster 9-063u “QptH) FB85G Axial 1500uF 6 3V ee YLAMx G8 Aerial Gone 64 98 (8 
i y .8p(H) 8X77 Polyester 0. 15u! 150 §G) FBBET Axial 1500uF 10V .38p YBOIB RF Antenna Swit Se: 
Mult Core 25 — Way WABOW Ceramic 680 “Bb BX7BK Potrester 9. 22ur HB IG} EBa7y, ‘Anal ss00ur tev ab {F) YavaR CB Aerial Matcher ES 2048 
pial herr wxeay Gerais $000 aa Bx80B Polyester 0.47uF 16p (6) FeOO. Anal 2>00uE 25 “ E St Tea aera £13.95 (A) 
= Wir : i : : eee 7h 
XR55K 7 —-Core Trailer Cable. WX69A Ceramic 1200 8p (H cate Polyester 0.68uF 27p FBO1Y eal 2200uF 40V -B4p E yesh ae Rae per Duck ey ae is 
BH30H Scr StrichtIx Bick WX70M Ceramic 1500 -Bp iH) BXBZ0 Porvester | oie IE} . FBO2A Axial 2200uF 63V £1.54 (D) 
BH31J Scr Strtchfix Blue WX7IN Ceramic 1800 “Bp (H) BXB3E Polyester } Sue... £) | FB938Axlal 3300ur 6. ay 380 f Pagetoo 
sane Scr Sireichilex Red W730 eeraimus 3288 “Bett FB9S0 Axial 4700uF 10V ‘60p{E) YG16S Mag Mount 82 (8) 
eee Seam Wo7aR Goreme 3000 “ep tH FBOBE Axial 4700uF 25V 98 HLO4C  30W Dummy 4.96 (8 
= : YKOOA 2m Scanning Receiver 95 
XR29G_ Low Loss Co—Ax... WX75S Ceramic 3900 804) pagesg R260 Axisl'4 7 00UF A0V--. WYLIM Constant PAAmD 2.70 (A 
WA 7B Ceramic 4700 Be y Bh oe 1 WY12N 1OWPA Amp .... 2.40 (A 
wamic 10, : WWI5R jar 0.001... “9p ages 
Paged1 WX78K Ceramic 22.000 8p (H wwies Mylar 0.0022 - 5p (H - 
XA31J Bat Feeder G) Y¥24B Monocap 0.001uF .. 260 (F) ww17T Mylar 0.0047 “Be tH Fao7r areas 290 
XAI14 Bal Feeder. IG) Y¥25C Monocap 0.0022uF . 28p (F) WW1BU Mylar 0.01. a Hy Fooae Reversal 2.2u ‘Bp(r) XYBIC 4OW PAAmp .. 
YR20W ‘Marker Al §) YYO7H Monocap 0.0047uF. 2p {F)  WWI9V Mylar 0, , Peas aeversantie 2:24 3p XYB20 GOW PAAmp 
YR21X Marker AZ Che tyveon er monotap O:O1uF 2 280 {FY WW20W Mylar 0.047 ;80(H) FBQ6G Reversolytic 10uF -25p(E} XQ72R Megaphone - 
YR22Y Marker A3 G) ¥¥O9K Monocap 0.022u! ip WW21X Mylar 0.1 10016) aoas oR fytic 22uF 350 (E SOA EN 
YY10L Monocap 0.047uF 36p WWE63E Mylar 0.22 169 (G' leversolyti f xQ730 Car PAS! 
paarker Aa ig F53H 1S Cap 0.01uF 24p{G) FBOSK Reversolytic 33ur “39p (E! Ga PATEW 
IG) Y¥11M_ Monocap 0.1uF 43p iF) F 2p 0.014 eee) FBIOL Reversobiic 47Ur "399 XQ74R Car : 
GS) YR73Q Minidisc 0.01UF -5p FFS4J 1S Cap 0.022uF . RKB3E Reversotrtic 100u spi 
G)  YA74R Minidisc 0.047uF . “SPU FESSK 1S Cap 0.047uF 280 (F) FFIgV Can 1000uF 100V £1.86 ( } Page102 
Marker AB IS) YR7SS Minidisc 0. tuF 5b Ng) FES6L. 1S Cap 0.1uF . 420 1 proow Can 1500ut 63V .95(0) 4872p intercom 2—Station 
YR28F Marker A9 GB) YR TEE Minmalse :4¢u prOrM cal Gap 0 c2ur 7eo (E} FE2IX Can 2200uF 40V £1:86(0) RKAG EM Dom ron 
peice rat ries re fe) BXOTE bse o:pebuE 3 Minelect 0. 1uF S6V 199 (6) Fr22¥ Can 2200uF 63 -$9(C) Xv775. 4— Channel FM intr 
4 i 
TyRaI) Marker B2 | 6) BxX0ZC Disc 0.047uF G Minelect 0.47uF 50V 13p (6) FESsB Gan 3300uE 4OV ig XG18U PB Tala 
YRa2K Marker B3 18 BXO3D Dise 0.1UF ... Mineiect 1u SOV ee Can 4700uF 25V i) AM Radio 
YR33L_ Marker B4 OSB aae87 Hila ere i 23p te) FETE Gan 4700uF C) AFIOL AM/FM Radio 
+YR34M_ Marker BS. 14p (G ‘ages H c “FF2BF Can 4700uF 63 Cc) 
F 16V 13p (6) 
VR300) “Marker BG); 13 BXO5F HV Disc 10 0p (G)P ene eee Pig) F296 Gan 4700uF 100V B 
36P Marker B7 os Bx HV Disc 47 | 15p(G) “YY35Q Minelect touF 40V 169 (G) -FF30H Can 6800ut ©) COMPUTERS 
YR37S_ Marker BS. ors 15p(G) YY36P Minelect 22uF 16V 18p(G) . 7 cc 
Pe eat PYG) YY37S Minelect 47uF 16V G) TFF313 Can 10,000uF 254 Page103 
+YR38R Marker 69 G) BXtOL HV Disc 470 5p (G) Trae Minclect 100K iG) “FF32K Can 10,000uF 63V Bi 
YR3SN Marker CO G) BX12N HV Disc 1000 11p(G) weds Tanto tur eV iG) FF33L . Clip Can 25 IG) AFO2C Atari 800 with 48K . 
YR40T Marker C1 SB) Byx43P HV Dise 2200 11p (G' i a FF34M = Clip Can 35 SG) AFSSK Now AFO2— Reenter 
YR41U Marker C2 8 8X14Q HV Disc 4700 22p is WW55K Tank 01 SuE soy 8 FF7Q ~—s Clip Can 40 iS) 
wesw Morar 4 BI Hg) fos boone Mabie} Wart Fant ur Sey BENE Giecan sss A code 
YR43' larker bs ise é ip “ . 
eit 6) wisee ease fog, wan tobias oie, een: i ite i siem ie oem 
larker 7 ie ri rd. ay z as a 
YRABA Marker C7 BROS Mica sbpk 338 (8 wweoa Tant 1.0uF 35v 8} WLE9A Trimmer 10pF Sdp(F) AEZBF Atari 410 Gass Rede £30.00 
Map ates BID tE) Wweos Tant 2-20F 36 6) WL70M Trimmer 22pF AFOAE Atari 822 Therm Prt «DIS 
YR48C Marker C9... G 22p WW63T Tant 3 3uF 35 IG} WL72P Trammer 65pF ‘aise 
BEEFY Heat Shrink CP 2 E 220K) Wwwedu Tant 4.7uF 16V at LAN inion Spr US) einen Orrinnie 2a aoe 
eat rin} 2 rimenel 
BFB3V_ Heat Shrink CP 32. F 33P (FY wwesv Tant 4.7uF 35V GS) Yaz4B AM Vantune” (3 Paget05 ~ 
BF89W Heat Shrink CP 48. F Zap ie) WWiGW Tant 6.GuF 16V oot tae 
BE9OX Heat Shrink CP 64 4 220 (E) Wear Tart Our 16V ArAzy 800 Cont VE, 864.15 
YRIaU Heat shrink CPIS7 é Mica: 500 220(F) WEA Tant 10uF 25V £4.62 (C; é 135.00 
jeat rin 7 or a ; 
BLGGW Hi-Resist Sleeve Bik 6 mica 18086 320 (} Ww70M Tant tur 35V £0.99 (B ee 
BLE9A Ht—Resist Sleeve Gm. G Mica 330pF 29p WW72P Tant o2ur ey £52318 £65.00 
BL7OM Ht—Resist Sleeve Red Mica 470pF 2p (F) WW720 Tant Z2uF 25V SW Trim 15pF £5.23 (8 £65.00 
BHOOA se Systoniex min Black Mica 620 32p (8) WW75S Tant 47UF 10V FF44X SW Trim 25pF £5.62 (B 13.95 
BHO18. Sysiofiex Imm Blue; Mica 1000pF 43p (E Tim se £8.62 (8) ACS3H Single Game Joystick £7.50 
SYstofiex 1mm Green He 21/328} wwen tant 47uF t6v. FF45Y SW Trim 5OpF : liek ey 
BHO30 Systofiex 1mm Red Poker 2 i3p ‘S WW78K Tant 100uF 3V EFAGA SW Trim £8.15 {8} AC3OH Games Paddies s 
BHO4E Systoftex tmm White Potystyrene 33. .89 (H}  WW79L Tant tOOuF 10v (D) FFaBC OS) nm: - AC4S5Y Le Stick £24, 
TRADE QUANTITIES ne ; ¢ 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27 
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1983 _ VAT 1983 VAT 
Catalogue inclusive Catalogue inclusive 
Page No. PRI Page No. PRICE 
BG22y Crossfire Cassette. £20.64 
Page106 8G Crossfire Disk. £20.64 
YG44X Conversation French.. . £39. BG2 sete 
YG45Y Conversation German £39. Boece: epee oe P 7 oS 
YG46A Conversation Spanish -- £39.95 KB12N  Choplifter Disk 
YG47B Conversation Hatian . £39.95 @G618U Threshold Disk . 
YG49D Touch Typing. ... - £19.95 BG34M Deluxe invaders Disk . 
YGS6L States & Capitals . £14.95 age: ic Chase 
YG57M Euro Country & Caps . £14.95 gages Gaucte case os 
BGOOA Kids 1 Cassette £11.75 Race in Space Cass . 
BGOIB Kids 1 Disk. ... £11.75 BG20W Race in Space Disk.. 
BGO2C Kids 2 Cassette £11.75 @G42V Space Chase Cassette 
BGO3D Kids 2 Disk .. £11.75 
YGAIW Iw To Prog £19°95 RBOSE. Fines Attack Disk. 
inv To Pr x ipede. 
B06sY Inv toProg 3 gp BOSOM Cantiogge. 3 
6057M Bastc Animateon Cass .. : 
GOseN Basic Animation Disk . £14.50 Pagel14 
Pe Srapee ba: "35 BGSOE Angle Worms Cassette £10.95 
BQ51F Display Lists Cass. . BQtGS Lunar Lander Cass 10 95 
80526 Display Lists Disk Bases Lunar Pender Disk 
BQ53H Scrolling Cassette. . BO36P Shoot Gallary Cass x 
80545 Scrolling Disk. .. .. Ev % 
BOSRK Page Flipping Cass . Batan Shoot Arceds cass.” £2880 
BOS6L Page Flipping Oisk BGI6S Shoot Arcade Disk . £23.50 
YG67x Super Breakout . ... .. £24 95 
Page107 BOGG Apple Panic Disk . 50 
8G629G Dodge Racer Cassette £27.50 
BGO4E Sounds & Music Cass £1450 
BGOSF Sounds & Music Disk 14:50"! Basra ponge Bacal Disk 27-30 
BGOGG Tricky Tutorial Cass £69.95 SCaoK Matchtacer Disk” €29 30 
BGO7H = Tricky Tutorial Disk 69 95 He d oer Ca recite €11 95 
YL39N  Visicalc £11995 Nite en ed : a ae 
YG42V APC Word Processor £99 95 oe ON cett 
BOSH Text Wizard Disk £75 00 BG)21 Jawbreaker Cassette sae 
BGO8J Mini Word Proct Cass £1450 KBizT Andromeda Disk” €22 80 
BGOSK Mint Word Proct Disk £14 50 : 
YGSIF Graph it £1495 
YG52G Statistics Cassette £1495 Pagel15 
BO6S5V Financial Manager £49 00 
BQ66W Mortgage & Loan £1495 KBI6S K_ razy Antks 
BG11M Bob's Business Cass £1059 BQ64U Ghost Hunter £19 95 
BG12N Bob's Business Disk £10 59 poraN lias Man Disk es f 
izar for Disl 
pola galscic te mpice rapt ay YL34M_ Tank Trap Cassette £9 95 
BG76H_ Galaxy Disk £18.95 YL35Q Tank Trap Disk £12 95 
BG77J Galaxy Log Pad NYA KB13P Nautilus Cassette {27 50 
KB14Q Nautilus Oisk £27 50 
BQ37S Thunder Island £10 95 
Page108 BG13P Pacific Hrway Cass £23 50 
75 8Gt40 Pacific Hiway Disk £23 50 
BORIx Rescue gel Gass $28 75 Room preppu Cans ot 3 
BQ22Y Datestones Ryn Cass £13 80 KBOB) Freppe Disk Rae 
BQ62D Datestones Ryn Oisk £13.80 BGR7E Chicken Cassette 
BO24B Star Warrior Cass £2745 BG2eF Aiae ioe ‘ pothey 
BO79L Star Warrior Disk £27.45 BG46A Tumble Bugs Disk 
BG95D Voyager 1 Cassette ¢1495 BG36P Bug Attack Cassette £23 95 
Voyager 1 Disk £18.95 8G37S Bug Attack Disk £23.95 
8Q23A invasion Orion Cass £17 25 BG78K Guns Fort Defrance £14 95 
BQS1C Invasion Orion Orsk £17 26 
BGS9W Planet Miners Cass ...... £11.95 age 
BG9OX Planet Miners Disk £15 95 Fi 116 S 
BOQB3E Crush Crumble Cass .. £20.75 BG44X Canyon Cimber Cass . £23.50 
BO84F Crush Crumble Disk . £20.75 BG45Y Canyon Climber Disk .. £23 50 
BO91Y Mission: Asteroid . £17.19 nae Mountain Shoot on eigge 
unt sl Cass 16 95 
Beas ee ie aies ” Sbolgs BG39N- Haunted Hill Oisk.. £19.98 
aosr, perp guyeme 0 
ime im WSK... 1 
Page109 BG70M Bomber Attack Cass ot } a 
quire Cassette 
RBOAE Goodeode Cavern Disk. ... £23.95 BGE7X Acquire Disk . £18 95 
BO950 Zork Il Disk... |... ‘ Stocks and Bonds Css. £14.95 
BQ78K Ah Baba 40 Theve i Stocks and Bonds Dsk £18.95 
BO85G Temple Apshai Cass . . £27.45 yanen Reeth cae £19 35 
BQ86T Temple Apshai Disk £27 45 A 
BQ87U Upper Reaches Cass... £13.80 5O20W CypherBowl .......... £29.50 
BQ88V_ Upper Reaches Disk. .. £13 80 BQI3P Sunday Golf £10.95 
BOB9W Curse of RaCass . €13 80 «©6BO45Y Pool. £19.95 
BQ90X Curse Of RaDisk ..... . £13.80 
BG730 Empire Ove — Mind Cass £21.95 age 
Be raty Empire Oe Mind Disk . Pi 112 
ords arma Cass Ri het the ...... 80 
BG8OB Lords Of Karma Disk Ricochet Disk AE 
BQ33L Analog Adventure Com uterChess..... . 
BOOOA A ay 4 ‘astGammon. 
etventure. Land Gomoko Cassette . . £14 95 
Gomoku Disk £19.95 
Page110 Reversi Cassette 148 
BQ01B8 Pirate Adventure... : hhcg reek nr : 
BQ0ZC Mission Impossible... .. : Crib and Dominoes £14.95 
BQ030 Voodoo Castle Y Poker Solitaire Cass £10.95 
BQO4E TheCount 2 2 ok. : Poker Sotitaire Disk £14.95 
BQO5F Strange Odyssey : Blackiack fie Misia btne By 
BQO6G Mystery Fun House . .. £17.95 pomian caren y el eiee 
BOOvH PyramvdofDoom £17.95 KBOSK Wordrace Disk £1965 
ga0a) Ghost Town...... . €17'95 B1OL Wordrace Access Disk £15 66 
BQ09K Savage Island 1 £17.95 +BQ48C Super Cubes and Tilt £14.95 
BQ1OL Savage Island! . £17 95 +B038A Humpty Dumpty 19.95 
BQ11M Golden Voyage . £17.95 *8Q39N Hickory Dickory Dock £19 95 
Bose pokporn Adventure. £20 es 
ine. . if 
YGS3H Energy Czar. 1495 Paget18 
GSOK kingdom ; £1495 J Baaiu Euro Scene Puzzle £19 95 
BG65V Space Shuttie Modt . . £18.95 6Q72P Video Easel £24 95 
Shattered Alhance £28 95 BG56L Micro Painter Oisk £27 50 
KB22Y Paint Disk £29 95 
Page111 KB11M Abuse Drsk £15 66 
KBOOA Legionnaire Cassette £25 95) RGABG Music Comooser, 38 
BG63T Battie Shiloh Cass £28 95 yGésyY Assembler Editor £39 95 
Beer E> patie Shion Disk £28 95 YL32K Assembler £21 95 
meper Line Cass 
BG72P Dnieper Line Disk ora coped kee rata pas 
+ 
BG00B Tanuczcaseene EIT AS -BOHEK BASICS SOp-sysas . o0'¥s 
BGB3E NA Convoy Raider Css 7 $44.95 BQ74R Microsoft BASIC .. . . £5995 
BG84F NAConvoy Ratder Dsk . 
K801B Tigers in Snow Cass 
K802C Tigers in Snow Disk. .. 
BG81C Midway Campaign Cass 
BG820 Midway Campaign Disk 
BG6BY B1 Nuke Bomber Cass 
BG69A BI Nuke Bomber Disk 
Pagel12 : 
7U ON Al Program Aids Pack K 
Had Pre sec Gasset u aoe YL3GH Disassembier Cass. 95, 
B8G85G Conflict 2500 Cass "95 YL3IJ  Disassembier Disk . £11.95 
BGS6T Contict 2500 Disk .95 BQ27E Atari Wortd.. : 
YG66W Star Raiders...... : 95 Bl 3D —Supergraphics Cas 7 
BG97F Shootout Galaxy Cass “£14.95 LE iar a gees Sr 
Pe eods, aoe Oe: £832 File 112 Dis £33.87 
YG70M Space invaders -95 
YG64U Missile Comma f 
BQ69A Caverns Of Mars . 95 


KB20W Shamys Cassette. 


Page113 


BGS1F 
BG52G 
BG33L 


Shamus Disk... 
K-razy Shoot Out 


K —Razy Kritters 
K-Star Patrol . 
Pathfinder Disk... 


TRADE QUANTITIES 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27 
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es wit 
talogue inclusive 
Page No PRICE 
Page121 
AF57M = Oragon 32 Computer. .. . . £175.00 
BC31J Dragon Cassette Cabl. £2.95 
BC30H Dragon Joysticks... £14.95 
Page122 
BC41U Quest by £795 
8BC43W Graphics Animator . £795 
BC3SQ Ghost Attack... ... . £24.95 
BC42V Madness & Minotaur £7 95 
BC33L_ Meteoroids.. . . £19 95 
BC32K Berserk : £19 95 
BC34M Cosmic Invaders £19 95 
BC39N Dragon Selection 1 £7 95 
8C44X = Computavoice £7 95 
BC36P Cave Hunter £19 95 
BC38R Starship Chameleon . £19 95 
8C37S Tube Frenzy... .. ‘ . OS 
Oragon Selection 2. . £7.95 
Maze Craze... . ols 
Commodore Max . . oIsS 
Page123 
AF56L Commodore 64Computr £229.00 
Page124 
AF47B -VIC20 Colour Compute ols 
Page125 
AF48C —-VIC20 Cassette C2N .. £44 95 
AF490 = VIC20 Printer feet 230 00 
AFSOE VIC20 Disk Drive . £229 99 
AFSIF VIC 3K RAM. 23 £19 95 
AF52G VIC 8K RAM {29 95 
AFS3H VIC 16K RAM. £39 95 
ACS4J SuperExpander . . £34.95 
ACS5K Programmers Aid . . £34 95 
ACS6L Machine Code Mon £34 95 
Page126 
ACS7M Intro To Basic Part). £14 95 
ACS8N Intro To Basic Part2. £14 95 
ACSOP VIC Avenger... £19.95 
AC60Q VIC Star Battle. . £1195 
AC61R VIC Super Slot £11.95 
ACSET VIC Adventureland . £11.95 
ACB4F VIC PwateCove ... . . . . £11.95 
AC87U VIC Mission tmposshl.... .. £11.95 
AC88V VIC Voodoo Castle... . y 
ACBOW VIC The Count | 
AC77J ViCSargontiCness.. . 
VIC Cosmmads...... 0. 
Page127 
AC79L_ VIC Panic - £7.00 
AC78K Another VIC in Walt. . _ £7.00 
AC62S VIC Jelly Monsters £11.95 
AC63T VIC Alien ... £14.95 
AC64U_ VIC Superiai £11.95 
AC6SV VIC Road Race .. . £11.95 
ACE7X_ VIC Blitz £499 
ACEEW VIC Rat Race » £7195 
ACBSG VIC Mole Attack £1195 
ACBIC Vicgammon 3 {7 00 
ACB3E VIC Asteroids . £7.00 
BC46A VIC Race + £499 
Page128 
8C47B 5 
BC48C £4. 
AC92A = Simplicaic Disk .. . £24.95 
AC93B Stmplicalc Cassette £19.95 
AC94C VIC Stock Control . £19.95 
AC95D VIC Fite ..... £24.95 
ACSGE VIC Writer Disk £24) 
Vic Whiter Cassette £19.95 
Englsh Language . . £9.99 
ACSSH VIC Maths1 ..... . . £9.99 
BCOOA VIC Maths2 £9.99 
BCO2C VIC Chemist: £9.99 
Page129 
BCOIB VIC Biology .. . £9.99 
BCO3D VIC Physics £9.99 
BCItM Quizmaster... . £9 99 
8C12N Know Your Own iO . £9.99 
BC13P Junvor 10 ee Sees . £9.99 
BC15R VIC Menu Planner. . . £9.99 
BC14Q Know Yr Personality .. . £9 99 
BC1GS ViC Money Manager . £9.99 
BC17T VIC Highway Code £9.99 
BC21X VIC Mastermind . . £9 99 
8C22Y MM Datal £2.50 
BC23A MMData2 . . » £2.50 
BC24B MM Data3 . - £2.50 
BC25C MMOata4. . .. - £2.50 
BC26D MM Wine &Food.. .. . £2.50 
8C27E MM Music 2 £2 50 
BC28F MM Sport &Games . £2 50 
MMFilms & TV . £2.50 
BC49D Type A Tune £499 
ACSOX Gort Cartridge £24 95 
ACO1Y Omega Race Cartndge £24 95 
BCO4E Computer Studies £9 99 
BCOSF Geography . £9.99 
BCO6BG History : . £999 
BCO7H = Arthmetic.. . £9.99 
Reading. .... S. £9.99 
General Knowledge £9.99 
iQ ......-+ . £9.99 
Garden Pianner. £9.99 
interior Designer £9.99 
BBC “Ask the Farmty” £9.99 
ViC Letter Water £19.95 
VIC Pinball .... . NYA 
VIC Cosmic Jailbreak if 






Page130 


XG28F MENTA... 








YX87U 


Page131 

ACOOA vid Gme Cnsi 
ACOIB Air Sea Battle Game. 
ACO2C Space War Game.. 


ini Floppy 


Surround Game ... 
















VAT 
inclusive 
PRICE 


Basic Maths 
Codebreaker 
Hunt & Score . 
Miniature Golf 
Skydiver . 


Street Racer. 
Bowling ....0.0 0... 


Page134 







Superman... 
Adventure Game 
Indy 500 |... 

Backgammon. 


Page135 


AC26D Spacelnvaders . 
AC27E Programming. 
+AC28F Chess... .. 


Page136 


AC20W Circus Atar: Game 
AC17T ~Human Cannonball. 
Casino Game : 
Night Driver Game . 
DodgeEm... 
Pete Soccer Game. 
Hangman cere 


Page137 


AC35Q Video Checkers. . 
AC36P Maze Craze 

AC41U Othello Game . 
AC42V Video Pinball . 


Page138 


Asteroids 
Warlords 
Missile Comi 


Super Breakout. 
Kaboom! Sins 

Laser Blast .. 
Freeway 


£29.95 
£18.95 (A) 








£24.95 
OS 
« . £18.95 








ere 
£14.9) 
..£18.95 
Ns ea ee lal 
» £18 95 (A 


se £24.95 
2 £1495 











£24.95 (A) 
-.. £18.9 
. £24 95 (A) 





- £18 95 a} 


£29.95 (A) 
era's a 
95 (A) 


£19.95 (A 
-- £19.95 i 













Oragster ... 
PacMan .. 










ae 


Demons: To Diamond: 







Video Game Keyboard... 


CONNECTORS 
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Croc Clips 
Alligator Clip Black 
Alligator Clip Red.. .. 
Charger Clip... . . 
CrocLleadKit ....... 
Push - On Receptacte . 
Push— On Blade. 
Push — On Covers . 
Comcon Biock 5—way . 
Comcon Terminat .... 
Terminal Post Black . 
Terminal Post Blue 
Terminal Post Brown 
Terminal Post Green. 
Terminal Post Grey .. 


Terminal Post Red ... 
Terminal Post White . 
Terminal Post Yeltow 
Press Terminal Black 
Press Terminal Green 


Press Terminal Red .. 
Press Terminal White. 
Press Termunal Yellw 
Press Terminal Blue . 
Quickterm Type A. 
Quickterm Type B . 
Quickterm Push ... 
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WL57M 1mm Plug Black. 
WL58N 1mm Plug Red 





















2mm Piug Black 


2mm Plug Blue . 
2mm Plug Green 
2mm Piug Red . 
2mm Plug White . 
2mm Plug Yellow . 


2mm Socket Black . . 
2mm Socket Blue 
2mm Socket Green 
2mm Socket Red.... .. 
2mm Socket White .. 


2mm Socket Yellow . 
Wander Plug Black 
Wander Plug Blue . 
Wander Plug Green 
Wander Plug Red . 


Wanost Pg Volow 
ander Plu A 
Wander Black 
Wander Socket Blue . 
Wander Socket Green . 


Wander Socket Red.. 
Wander Socket White . 
Wander Socket Yellow 
4mm Plug Black 
4mm Plug Biue . 


4mm Plug Brown . 
4mm Piug Green 
4mm Plug Red 

4mm Plug White 
4mm Piug Yellow - 
































G 
14p (G. 


DOO ONOOo OMdcac Saks 


eB8 B8SSe EEGs BEE: 


4mm Socket Yellow 
4mm Patch Cord .. 








1983 _ VAT 
Catalogue inclusive 
Page ‘No. PRICE 
HOS4) Screw—Cap Phono Bik. 


HOS5K 






Screw Cap Phono Biue . 















Phono........... 
Threaded Phono Skt 


Phono Socket Single 
Phono Socket Twin 
Phono Socket Quad 
Phono Socket 5— wai 
Phono Socket 6 —way 
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Line Phono... 









HU Ua i eee 
Jack Socket 3.5 
Line Socket Plas 3.5 
Stereo Pias 3.5 Skt . 
Line Socket Scr 3.5. 
Jack Plug Pias . 
Side Jack Plas 






. 43p (F 
. 52p (F) 





Sto Plas 
Jack Pt Sto Scr . 


Jack Skt Brk .... 
Chro Mono Jack Skt 
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. Co—ax Plug Aly .. 


Jack Skt D) 

Jack Skt Sto. 
Chro Stereo Jack Skt . 
Stereo Open Skt.. 
OPOT Jack Socket 


Line Jack Plas .. 
Scr Line Jack 
Stereo Line Skt. 
Scr Stereo Line Skt . 
Mono 0.25in Jk Cpir 












Co—ax Plug Plas 
Go~ax Plug Im 
Co—ax Socket -29p 
.25p 
43) 

i5p 


Co—ax Conn 4 
1216 


Skeleton Car Piug . 
Car Plug Plas ... 
Chassis Car Socket | 





Page144 


YA BNC Square Socket. 


FM Aerial Plug 
BNC Plug... 
BNC Socket 


179 (G. 
pis 
E 
E 














: B88 


BNC Earth Tag.. 


ae 
ae 
ees 


pug PL259 .. 

UH Reducer Small. 
UHF Reducer Large . 
RA PL259 Plug... 
Quick — Connect PL2:! 


~N. 
vUD 





8 







Pa 
wD. 
so 


iO Omado 


Laskar Galas 


UHF Eibow Adaptor . 
UHF Straight 
UHF T Adaptor 


Sas 
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E Adaptor 239 





Adaptor 259. 
Audio Conn 2—way. 
Audio Conn 3— way. 
Audio Conn 

Audio Conn ay . 
Audio Conn 6— way. 
10 Way Line Skt 
10 Way Line Piug . 
10 Way Chassis 
XLR Line Plug ..... 
XLR Chassis Socket 
XLR Line Socket 
XLR Chassts Pi 
Mic Con with S 
Min Mic SR Connector 














1 
1 
1 
1 
AS 
1, 
1. 


£1.75 
£1.65 
£1.75 
£1.35 
£1.40 
£1.45 
£1.35 
£1.36 
£1.55 
£1.75 
£2.85 
-- £2 
a) 
82 
28 
35 
54 

Sp 


FHCs SSeWSG Sosss Soese 
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14p (G) +HH41U 
W DIN Line Sit S—pin 


Mic Jck Plug Adaptor... 
Mic Jck Skt Adaptor 
Oiniatch 5— pin A Pt 
Ointtch Sckt 5— pin 
DIN L/S Piug. 





OIN Plug 5— 

DIN Plug 5—pin 

DIN Plug 6—pin . 39p (F 
DIN Piug 7—pin 199 Kd 
OINUS ket . 9p (H 
DIN Socket 3—pin 17B IG. 
DIN Socket 4—pin 16p (G' 
OIN Socket 5-pin A 14p (G) 
DIN Socket 5— pin B 189 (G) 
DIN Socket 6-pin 21p (G. 
DIN Socket 7—-pin 21p (G 
OtN Line Skt 2—pin 15p (6) 


DIN Line Scket 3—pin 
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1983 VAT 
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Page No. PRICE 
WOQI15R PCB Conns Vertical .... . 7p H, 
WO16S PCB Conns Honzontal........7p (H 
RKG3T 0 Range 3 Way Latch. . 28p 
BK61R D Range 15 Way Latch... .. 48p (F; 
YOSIF O-—Range Lalch...... wiles 289 UF 
RK35Q PC Edgeconn 2x23 — way ..£2 48 (C) 
Page148 
FLB3E 
FLO4E 
FL85G Edge 
FL86T Edge Conn 132 
FLE7U Edge Conn 140 
FLO1Y Edge Conn FeetG 1$p 
FLO2A Edge Conn Feet + ite 
FL93B Edge Conn Feet Lt. . DI: 
FL30H_ Edge Conn Silver .... £1.99 {2} 
YRS7M Card Frame Edge Conn £4.20 (C) 
YRS58N Edge Conn End Bkt.... 26 (F) 
YX33L_ Multicon Plug 2—- way 19p {é 
YX34M > Multicon Plug 4—way . De 
YX350 Multicon Plug 9— way . { 
YX36P = Multicon Plug 15 — way 43p 
YX37S Multicon Plug 24—w: 75p (E' 
YX38R = Multicon Plug, 36_way bd E 
YX39N Multicon Skt 2-way 18p (G. 
YX40T Muiticon Skt 4—way . 22p(6 
YX41U  Multicon Skt 9—way 27p ( 
YX42V_ Multicon Skt 15— S (3 
YX43W = Multicon Sit 2a—way eee (3 
YX44X_—- Muiticon Skt 36— way . 68p (E 
YX45Y Multicon Fug Fra a» 
YX46A = Muiticon Skt Pin.. 3p (Hl 
Pagel49 
HLOIB OctaiCh Plug .. whe E 
HLOOA Octal Ch Skt. oop E 
LO2C . 98p (E 
. 99p (E 


Winicon Latch 
Minicon Latch 
Minicon Latch 
RA Leh Minicn 
RA Loh Minicn PI 


RA Leh Minicn Pi 10w 
RA Loh Minicn Pl t2w 


Minicon Skt 3— way .. 


Mincon Skt 4—- way 
Minicon Skt 6—way 
Mimcon Skt 8— way 
Minicon Skt 12 —way 


Potarcon 0. tin. 





YwW2SC Minicon Terminal 
YWS5D IDC Con 3-way.. 
YWSGE IDC Con 4— way. 
YWS7F IDC Con 6-way.. 
Yw98G IDC Con 8—way. 
YW9SH IDC Con 12-—way 
YX490 IDC Insertion Tool... 
Page150 

HLO4E Watercon Plug 3—pin 
HLOSF Watercon Plug 4— pin 
HLO6G = Watercon Piug 6 — pi 
HLO7H Watercon Plug 8— pin 
HLO8J = Watercon Piug 12—pin 
HLOSK = Watercon Skt 3— way. 
HLIOL Watercon Skt 4—way. 
HL11M = Walercon Skt 6-- way. 
HLI2N Watercon Skt 8- way. 
HL13P = Watercon Skt 12—way 


Watercon Terminal 


Std Power Plug 2.5. 
Long Pwr 2.5 
Power Sat 2.1. 


USA Mains Piug 
Flat Pin M/S . 


TRADE QUANTITIES — ; 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27. 
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L20W Mains Plu: 


Cassette Lead 955 . 
Euroboard 4— way . 
Euroboard 6— way 

P429 .. 


Mains Socket P646 
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Mains Socket P430SE 


Mains Plug SA2019A . 
Mains $A2020 
Mains Plug SA2367.. 
Mains 
Mains Piug P635 . 
Mains P636 
Mains Plug P5511... 
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RW26D Dinpak N 


Mains Socket P§52 
Sleeve 8037 


Dinpak 273. . 
Dinpak 262 . 
Dinpak 274. 
Dinpak B 


Plugpak XxX. .. 
Plugpak HD Guitar 
Plugpak Y . 

Play Zz... 
Piogpak Wi 





ELECTRICAL 
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13 Amp Piug Nyton 

Rabie 1A Pa 
jug of 

Kettte Connector 
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Switched Flex Dutt . 
Piateswitch 
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VAT 
inclusive 
PRICE 


Dmmr Contro! Box 
Security Dimmer 





£16.95 (A 
£16.50 (A) 
96p (E 


« £15.75 i 





Fi Pattress 25mm Sg)... 
FI Pattress 25mm Db! 
Fi Pattress 35mm Db! 
Steet Pattress 47mm 
Sur Patt 20mm Sng) . 
Sur Patt 29mm : 
Sur Patt 29mm 

Sur Patt 47mm Odle 
Conversion Pattress 





castes Galles) 









Se gaee 


BR 

3 

b-3-3--5 
RAO 








S858 SSSEE EEESE EEEEE 
oe SESE BREE SEEEE 
8 















Im., 4 
1.121 63p 
Vain. oe F) 
vas a 
Tew 28A 1 49 (G} 
rew 4BA 1/4 4p (G 
ew 4BA 1/20. 17p{G) 
ew ABA 1in. 320 (F 
Tew GBA 1/4in Sot 
Screw 68A 1/2in ee 
Screw 686A tin. . { 
Screw 8BA 1/2 299 
Panel Screw... 3p (H 
C/S Panel Sp 
Nut 2BA . 19p (G) 
Nut 4BA. .. 199 (6 
Nut 6BA. . . 12p (6 
Nut SBA. .. -- 12p (6 
Washer 2BA - 12p(G) 
Washer 48A «9p (H) 
Washer 6BA .9p 
Washer 8BA. 9p (H) 
Cup Washer 2p (H) 
Shake 9p (H) 
Shake 4BA 9p (H) 
Shake 9p (H) 
» Vip (H 
- 129 (G) 
med 
6BA - 13p (6) 
11p(G) 
Screw - 0p (G) 
i Screw M5 12mm. 33p (F) 
i Screw M5 25mm 549 
i Screw M4 6mm 250 
Screw M4 12mm 32p 
Screw M4 25mm. 27p 
Screw M3 6mm 209 (G 
Screw M3 9mm ea 
Screw M3 12mm 20p G. 
Screw M3 25mm. 2 | 
Pozi Screw M3 40mm . 33p 
Pozt Screw M2.5 6mm Pas 
Pozi Screw M2.5 12mm Se G 
Pozi Screw M2 6mm 
Isobolt MS 12mm . -55p (E 
M4 6mm 0p 
isobolt M4 12mm 33 
isobolt M4 25mm pugs 
is 


B8388 38 
GARTH Ti 


wf e8EEE 


ZIT TOIII TOO 


isowasher M4 
lsowasher M3 











(J 
12p 
-9p 
2 
9p 
Page163 
isotag MI pe G 
Isotag Ma ps G 
tsotag 9p (H) 
Stf—Tpr No.8 G 
Si Tpr No.8 x Vein Zor 
Sit—Tpr No.6 x 3/8in 20p 
SiH— Tor No.6 x 1/2in 320\6 
SH—Tpr No.4 x 376m 15p (G) 
SH—Tpr No.4 x 1/2in 16p (G. 
Sit—Tpr No.2 x3/18 129 {G 
Wy 20 Nin BOE 
My 2BA tin ue 959 (E 
BF72P 4BA 1/21 4 
F730 Wh aba tin. 4 
BF74R  Nyl 4BA 1.172% 5: 
BF7SS Ny 6BA 1/2 S0p (E 
BF76H = NyI GBA Tin. Op {E; 
BF77J SBA 1/2in E 
BF78K inet 284 Sep E 
yi Nut OBA oan te 
BFBIC My Not BEA, 55p 
Ny! Washer 2BA 18p (G) 
BFE3E° Ny! Washer 4BA 180 {G) 
Nyl Washer 6BA . 1801G 
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Transfer 1/8in Red . 

Transfer 1/8n White 
Transter 1/40 Black 
Transfer 1/4in Red . 
Transfer 1/4in White 
Panel Transfer Black 


Seccs Socca 





mr 9 REAR 
eon Bem 











KNOBS 
Page166 
RW75S Knob BK12. 996 
RX99H Knob RNO2. ( 
RW87U Knob KB4 22p (G 
RW86T Knob KB3 cA 
+RXO9K Knob R78 58p (E 
HB23A Knob Kt. 260 (F 
HB24B Knob K2 | 39p 
+HBI9V Knob RK40i 250 (E 
HBS7M_ Knob RK403 4, 
AWSBV Knob M1. 290 ( 
AWBOW Knob M2 299 (F 
RWSOX Knob M3. 29 
AXOOA Knob M4 4p 
RUOL OL 









Knob R81 

















- 359 (F) 
Knob F11 35p 
RXO018 Knob NKZ 4Sp 
RX02C Knob PK2. 9p 
YXO1B Knob K7A. 28p 
YX02C Knob K7B. 28p (F) 
YX03D Knob K7C. 34p 
YXO4E Knob K7D 58p 
HB28F Knob R51 52p (€ 
HB29G Knob R52 53p (E 
AXO7H Knob R76. S5p (E 
RXOBJ «Knob R77. 4p (E, 
HB30H Knob R53. 69p (E; 
HB31J Knob R54. 96p (E; 
YRG64U Knob KBA. 4 
YRG6SV Knob KSB. 68p (E 
YREEW Knob K8C. 2p (E, 
RKSIW Knob K10A. Sp 
RK9OX Knob K108. 59p (E) 
RKS1Y Knob K10C . 860 (E 
HB34M Knob K105L Hc) E 
HB350 Knob K106L 1.7: 
HB32K Knob K105 . PB (3 
HB33L Knob K106. - £1.42 (€ 
HB36P Knob K15 480 (E! 
HB38R Knob K30... ..78p (E) 
Page168 
HBION Knob K44.. - 699 (E 
HB40T Knob K45 9p (3 
HB41U Knob K46... 1 
RX16S Covet Knob f 1p 
WL4SY 15mm Collet Cap Spl 
WL46A 15mm Collet Cap Blue Sp (H) 
WL47B 15mm Collet Cap Grn Sp (H) 
WL48C Lamm Coke Kae Grey Sp (H) 
WL490 15mm Collet Cap Sp (H. 
WLSOE 15mm Cotet Cap Yitw Sp (H 
WLSIF 15mm Collet Pntr Bik Sp (H 
+WL5S2G 15mm Colet Pntr Blu Sp (H 
+WL53H = 15mm Collet Pntr Grn ‘Sp (Hi, 
+WLS4J 15mm Cotet Prtr Gry Sp (H) 
WL55K 15mm Cotet Prt: Red Sp (Hi 
WLS6L 15mm Collet Pntr Yiw 50 (H) 
RX18U 15mm Collet Nut Cvr - 159 (G 
RX19V. 15mm Collet Indctr . 209 (G) 
15mm Cottet Skirt. - 249 (6) 
RX21X 15mm Collet Stat . 24 Cl 
WL43W 3/Bin Nut .. - 169 (G. 
WL44X 10mm Nut. . 21p (6 
baw. Cost {f 








Phone Cow 
Crystai Mic In Plas 
Crystal Mac (n) Metal: 


Power Mic DM313P . 
Mic Hidr Screw — Fix. 
Mic Hidr Adhesive. 


YW79t Mie Hidr 


RKO4E 
xY72P 


Power Mic DM311P . 
Base Station Mic .. 
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XG11M Base Stn Mic DX357... 
XG12N Base Stn Mic BSAB10A 
Tre — Chp Mic... 
UM Tia — Clip Mic. 


LB69A 
YW71N 


YBI50 = Eletret Mic 


'06G Super Cardio Mic 
Stereo Electret Mic 


Unisnd Dyn OM — 31011 
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Screen S15... 


Gsneck Mic Stnd 13in 
Gsneck Mic Stnd 19in 
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Table— Ti 


LB96E 
XB45Y 5—Foot 
XB46A Boom 


Arm 


Mic... 









S07 


Mic Stand . 
lic Stand 





MUSIC & EFFECTS 
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LB97F 
YB39N 


Pre—Amp EQ2S 
Pre Amp CSS. 
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QQ10L Triac Isolator. 
in Source 
WwW infra— Red Sensor 





bt 
258 

83 
oro 











AX78K Omd LES Lhidr Red.. 
RX79L_ Dmd LES Lhidr White 


Dmd LES Lhidr Yellow . 







§ 88e88 2 
§ 28235 
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Stereo Synth Book 00 NY (C 
Synth Mixer PCB -£4.98 (C) 
Synth VCA PCB 1£1.64 
iano. . BY87U Synth Preset Mi Sapie 
Goel £3.45 BY88V Synth 1979 K; 186. 
9 BY8SW Synth Binal £8.94 (B) 
‘ab Reed 4 nS BB40T oynmn ps0 "95.32 (C! 
‘ab Reverb BY90X Synth Smpl & Nse 14/20 (C) 
ab Rtr Fst, £3.45 BB43W Synth Tms 1£3.20 (C) 
Pir To Main 63.45 .20(A) BB4SY Synth Ts 193.84 (C 
Lae Di “S4{C)  ByB1C Synth Tms -£1.38 (0) 
‘ab 49 BY82D Synth Rvrb 1 £3.20{C) 
Tab Sax 16 w20Ww -95(D}  BYB3E Synth VC Pn £8.56 (8 
Tab Strng 4 . 1 -52(C)  BBI8R Synth Oscillator PCB 4.98 {c 
Tab Stmg 8 DIS HXO2C PCB Pen... .35(D) BB48C Synth Ext UP’ 1.54 (D 
Tb Sd—Bas 16’ $3. HXO3D Resist Remover 2'\E) BBe5v 3600 VCF PCB £2.20 (C 
ab Gus Acc . £3.45 HXOOA PCB SRBP 480 BB64U 4600 Hinge. 750 tE 
‘ab Sus Soto £3.45  WF36R PCB SREP Sap E) BREST Synth Ext UP" p CE 
, WE39N PCB SRBP i BB490 Synth Oscit PIE 
| rar o80 sey somomr ae 
. . BBSIF Synth Pwr Spty Hisnk ......£1.30 (0 
14p (6) PCBF. £2.78 (C Syn Mover bea ta ieee 
a OL PCBF. £1.62(D)  BB61R Synth VCF Mtg Bxt. Bo rE: 
iene Synth Tms 1/env Bit 185p (E 
> BBS9P Synth Trns 2 Mtg Bkt 
2 Synth VCA Mtg Bkt (3 
350 bp BP : pie 
3 ay XQO1B } Front Pai A) 
‘27p Bi Carr in UK with X001 K 
3p i SY84F 5600 Rear £4.55 (C) 
29p By) XQ02C $600 Cabinet... 
= ry Carr in UK with XG02 . 
86. £} XB79L Teak 5600 Cabinet . 
0.26 (B E 
1-38 (D XBOSH Pal Unit Front Pane E soos Smt) 
60 (8 gaa) XB9SE pe liberate o Carr in UK with LW53 
‘a rr in . 
| 2 iep21x Pedal . i Page214 
90p (E XB20W Swell Pedal. 3800 
70p pees fy a XYGOW Switched Sweil Pedal. lo} ~« BY86T interface PCB £2.62(C' 
% € XY98G Swell Pdi Hsg & Trim. D) e 
ae (E Bt XY28F Remote Foot Control _ o 
85 (Cc 
1.84 {C 45p G) 
£2.85 (Cc! Bp 0) 
£2.85 D 
3 ... 1S D 
: Hi 
3 cy 


GGG! 
o; 
3 
2 
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Page193 
XBO4E Earth Bar ........ . 23p (G 
£5.96 (B) fee ed ; 2 i 
WiaeK Min LEO Hod Mid iG)  FLGBY Stop Tap Green woe 
WL33L_ Mini LED Groen 159 (6 P Tab Grey S2p _. DIS 
- WAL34M Min LED Drange 17p ( Stop Tab twory.. 92p (E 95 (D) 
YY38R Mini LED Yellow 199 (G) SFLZIN Stop Tab Maroon 92p 3195 (0 
YY39N Mini LED Clip 3p (Hy *ELZ2P Stop Tab Orange 92p “£2.20 (C 
Wi27e LED Red 120(G) FPR Stop Tab white. 5p Dust £3 SOC 
WL28F LED Groen 19p (G P : S2p RK21X Quick Ft Mtr 500-50 .... £2.95 (¢ 
WL29G_ LED Drange (F) FL75S Stop Tab Yellow DIS — RKOSF Ock Ft Mtr 100—0- 100 ... £2.95 {Cc} 
WL30H LED Yellow 17p (G $ Tab Acc Del Trem -10(0) = RKO6BG Quick Fit Meter SOuA - £2.95 (C) 
War tio {G}  BRA7B  S Tat Bass Guita 1:10(D)  RKO7H Quick Fit Mtr 100uA ........€2'95 ¢C 
QWOSE Square LED fed a BR67X $ Tab Bourdon 8 10(0) — AKOBJ Quick Fit Mtr 500uA 12:95 (C! 
YH600 360 BHOSG)-S Tob Callo:18':. 1010) g Quick Fit Meter IMA ........€2.95(C 
YH6IR Square LED Yellow 3p BRO7H S$ Tab Clarinet 8 +10(D)—- RKIOL. Quick—Fit Meter SmA |... £2'95 (C 
YH62S Square LED Clip 7o(H) BAOB S$ Tab Clarion 4 0(D) —RKIIM Quick—Fit Meter 10mA.... $2.95 (C) 
YY41U Large LED Red $1.43 (o)  BYDOA S$ Tab Ciavichord 10(D) +RKI2N Quick—Fit Meter SOMA... £2.95 (C! Spectrum Front Panel .... £14.95 (Aj 
Yany Large LED Gf Bieta, BYOI8 $ Tob BUS to Rowe O{D) RKISP Guick—Ft Meter 100mA..-: £2.95 (C eee ror pate pase te 
Wasy Shape LED A iad 9p (6 RK14Q Quick—Ft Meter SO0mA.... £2.95 Shect 30 tc 
vy. Snape een BYO3D  § Tab Diy Verto 0) RKISR Quick—Fa Meter 1A 12:95 £2.40 (c' 
YY47B Shape LED R1 BROOK S$ Tab Diapason 10(0) = RKIBS = Quick—Fit Meter 5A £2.95 2:98 (C' 
YY48C Shape LED Ri BAGBY SS Tab Diapason -10(0) AKI7T Quick—Fit Meter 25' 95 (C) Seite 
YY490 Shape LED S2 BRIOL S Tab Drewbars -10(0) = RKIBU Quick —Fit Meter SOV 95 (C) £2.94 (C 
YYSOE Shape LED $2 BE 11:S Tab Drawbare 1010) aKigy Quick—Fit Meter VU ........£2-95(C £250 (G 
YY5iF Shape LEO L3 BRI2N  S Tab Duician 101) RK2OW Punch 27.5mm “£888 (BS ant £1.82 (D 
YY52G Shape LED 13 BRI3P S Tab Flute 1 BHE4U  Minicon Pi17 €2'64 tc! 
San Shape LED LS BR14Q S Tab Flute 2 TEMP Pagei98 e' & 
YY54) Shape LED T4 BRISA S Tab Flute 2, 19 (0) BX98G ‘Cable 17—way.. . £3.65 (C! $3 26(C 
YY55K Shape LED T4 BRI6S S Tab Flute 4 -10 (0) — RW98G 2inPn Mt 100-0-100UA £6.65 (8 £2.98 (C sola 
YY56L Shape LED T4 BRI7T S$Tab Flute 5.13 10/0) RW99H 2inPn Mt500—0-S00uA £6.65(B) HY31J Steel Washer 4BA -11p (6 : 
YYS7M LED AS BRI8U  S Tab Flute 8° _- TE! RWS1Y 2in. Pan Meter S0UA........£6.98 press Matinee Front Panel £17.95 (A 
Rael Snape LED AS BAIQV S Tab Flu 16 :10(D)  RW92A 2in. Pan Meter 100uA :....: £6.98 (8) Matinee Mttwk Kit £9508 
BRZOW S Tab French Horn 8 -10(D) WS38 2in. Pan Meter £6.45 XYOGE End Cheek Set .. £6.75 (B) 
BR21X S Tab Gedeckt 8 .. ‘10(D) — RWo4C 2in. Pan Meter .£6.45(8) YKO4E Matinee PSU Bit 1.60 (D 
Pagetes BYOSF S Tab Gedeckt 16’ -10(D) RW95D 2in. Pan Meter -£6.45(B) YKOSF Pot Mntg TOptE 
Ckiplite Amber. S$ Tab Honky Tonk -10(D) — RWSGE Zin. Pan Meter -£6.06(B) fFuB6T Reset 4p (Hl 
Cliplite Clear S$ Tab Hom 8° -10(D) +RX32K 2m. Pan Meter £6.65 (B) 5 way 27p 
ee eee 8 Tab Mixture '10(D}  AXB3L_2in: Pan Meter -£6.20(B)  HY260 Latch Brit 16 ‘2p 
Cliptite Red S Tab Oboe 8° .10(D AX34M_ 2in. Pan Meter .£5.99(8) HY27E Reset Bar 1 359 
Chiplite Yellow. S$ Tab Octave 4°. D Rxasg Bin. Pan Meter £8.96 (8 HY28F  Latchbrit Sway . 39p 
Multicolou § Tab Pedal Sustain D . Pan Meter “86. Reset Bar way. . 169 (6) 
ne STab Piano ........ D} AX37S in! Pan Meter $6.95(B) QYISA 2710/M2.... osha 
aia Cancet i +RX52G in. Pan Meter - 65 (8) sonigy Matinee FU Ce 2 R 
RX53H 2in. Pan Meter ‘VU . £6.65 (8) SXYB6T Matinee Main 
$Tab ID) 6 -RXS4J Large Panel Meter £8.56 Matinee Contact pcb -30 (8 
$ Tab 1D) «=: RXS2A Mi 15V 7.62 (8)  xvo1Y Ka. eM) 
Stab 1D} RX88V Meter MI 300V 194 (8 15, 
S Tab 10) +AXSOW Meter MI 1A, - £7.38 Cabinet Kit 50 (A) 
STab 1D) RX9OX Meter MI SA £7.24 (B) £20, 
S$ Tab .10(D)  RXO1Y Meter Mi 15A 7.65 (8 95 (A) 
STab -10 (D' AXS3B Meter Mi 25A «£7.95 (B) ..£15.00 
§ Tab Soto 110 {0} BO) 
§ Tab String 710 {0} nvic 
S$ Tab String -10 (0) 
STab Sub Bass 1 10 (0) 
§ Tab Sustain Acc. 10 (0) 
$ Tab Sustain Soto 110 (0) 
S Tab Tremulant. -10 {0} 
§ Tab Trumpet 8 TE 2100 3 ( 
STab Tuba 1 .16(D : : 
Tab Vibrato ... 110{D £1. “Hots 
bie § Tab Vox Angiica “3940 7p ie ic £1.96 (C) 
BY68Y Tablet Rocker 6 96p (E '24(0) 3 matey} 
Hoar Tablet Rocker Ora 338 “83 \c te 
Pagel85 "8. ; 5 B GAQOA D.1.B0x PCB £1.10 (0) 
: D (a ial Gombo Amp 5 8 
HO36P Mult Cm Cath Disply . : c GO30 Combo Amp 
FRAZK Filter Amber eid : i BD} LW92A Combo-Am tr 
FRISL jreen 
FR34M Filter Red c Page221 
FR35Q Fitter Yellow SYZ3A Mr Ky To Oty Vbr Si so i 
FY89W Lad Crystal Display ......... £4.82 (C) oe) ic) BK25C Stereo Amo 
XGISA Stereo Amp 
GA71N Stereo Amp 
2 2 GA7: Stereo Amp 
wiasa Op {E 85 (F LW71N  25W Stereo 20 (A) 
yve2s = Isolator eine Sevech Panel : 
YY63T Quad Opto — isolator £2.96 (C} GAQ7F Stereo Amp £2.75 (C 
wa7om Da tsolator Sto Amp £1.40 
Yv64U SCR LW77J Amp Remote Catr Kit .... £28.96 (A 
TRADE QUANTITIES we ; ; 
The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27. 
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VAT 1983 __ WAT 1983 VAT 1983 _. VAT 
inclusive Catalogue inclusive Catalogue inclusive 
PRICE Page No. PRICE Page No. 0. PRICE 
av “ 
“Pree © Page2s6 See M 
et ai iar puassenst Lo eer 
£3.47 (C) GA4a' : . 
Sazic) Gaasy Ber otealcrn Main PCB Faig)  XE48A E&MM Apri 1981 
£2.20(D) GABA Break Contact PCB "82 (0) XFA7B ESMM May 1961 T7wW 29p 
HiFi Amp Pk Det PCB .......£2.46 (D XF48C  E&MM June 1981 “ 
HiLAmp PUGH. £9.89 CC) Cweyin Burglar Alarm 8010) xE490 ERMM July 1981. 35p 
20G2K _-H/Phones Skt Brckt s COR IE) LWS9P Break Contact Kit €2.99 (Cc) XFSOE E&MM August 198 iste 
X¥21X HiFi Amp Chassis . £24.20(A) LWS8N ExtHor Kit... . 201A) Page248 ea 
XY22Y HiFi Amp Screen .. £2.42(0) GABIC Channel/PSU PCB. -85 (0 35 (C) 
XY23A HiFi Amp Ert Panel £11.98 (8) Gas2D ; XF52G E&MM October 1981... j 
NCS ee bol Add A er Og 9 5 ce Pan E&MM November 1981 B 4 
we paca G c 5.40 1A xeesk tem Ceneaearah 3 He 
Page223 LW75S Radar Extr Ch Module ...... £4.90 (C; XESGL_  E&MM February 1982. 0} pd E 
240 : XF57M E&MM March 1982. Ct) 
Page XF58N E&MM April 1982 D 4 
.60,(0 E&MM May 1982 85 (D ap 
60 E&MM June "82 50 (B; Sp 
‘65(A} XF61R E&MM July 1982 50 (B' 850 (€ 
“ONE? xre2S  E&MM August 1962 1S 1p (i) 
YO45Y Magnum 2 PCB Be ad 5 : ioe le 
un . & — Mi 
YQ72P Magnum Mode Ching PCB £1.65 (6 Xfeay Eee ntge2 cl gecsh ae cok pea ‘006 
Multi— cireust Board ........ £1:35(D}  XHeIR cy WRBGL, Hor S— Min Brest 212 {0 (6 
Page24t XAOe Cy RSS or o— Min prest 22K ieee 
1 S—- Min 
xA02C —Mi 
LWS50E Electronics For All... ........-... .DIS Xag30 (c) Sean oe pi fe ns ia ' 
XGO9K Train Control Case VE12'50(A) Xana PS = an 00K Op 
XX47B Train Grief Front Poi €3.75(C + & Hor S— Min Prest 220k....... 100 1G 
ns ils : ; 770 WREST Hor S—Min Prest 470k 109 (G' 
GA72P Train Common PCB. £2.90 {C; PSI6 1S WR64U Hor S—Min Preset 1M 109 (G' 
GA730 Train Control PCB... £2.20 {¢! j BiG) Wate Bee aiteron toon ee 
GA74R Train Receiver 1 PCB .......£1.35 (0) WP EPS53. B whbewl VS Waa Piast 2208 aan 
GA7SS_ Train Receiver 2 PCB |......£1.35 (0 YX17T Stytus Prat DIS aX VAS —Min A 
LWE1R Train Common/PSU Kit |. £27.50 {A 4 HRS7U Sty Phil WR67X Vit S— Min Prest 4708 ....... 118 $6) 
LW62S Train Control Ki... $6.75 (8 ey Tee, air Phnne 2} WResY Vii §—Min Prest 1x, 8 6 
LAPT Frode wrt MLSZBKA... 28.8008 ee Sous “Aid Mirom Vin =n restate 
LWEBY Tran Revel MLOZ7Kt Be 33 8} Be aC) 95 WE ZUNE Et S 2 tan Crest 1k ww tS 
LW69A Train Rewr2 ML9Z7Kit...... £6.99 (6) ‘Op 6 -75(B) WR73Q vrt S— Min Prest 47k: 11p(G 
Page242 a SSB) WARE VAS He pret so TB 
th S —Min Pe 
GAB4E Remote Data Lich PCB .....£2 10 (C Sete} 7210) warzeH vet S— Min Prest 470k 118 (@) 
PCB. 2.49 | 9 (H $B (6) WRITS Vert S— Min Prest 1M 1p (@' 
“4 i ; 
£1.25 (0) Sin 95 (C, 
£12510) Wrose an 99 {C 
.980(E) WROEG Fuse 20mm 3A et nee dkeeelianeoy eae 128 
WRO7H Fuse 20mm 5A Op(H) +¥aeee Silus Shave STyi01 rts 
fb 8 13p() ThnoeG Sous Sharp 706. fc 2p 
Page229 BB98G VDU PSU PCB a Teele) ESSE Solus Searp 717 c rs if 
LW32K 150 Power Amp Kit..... £19.62 (A) XY12N VDU Front Panel. -£8-48 (8) 5p (Hh) lus PNIZ...... 280 
XXO5F UHF Mod No 2... 1£3:49(C 60 (H Stytus g 380 
Page230 8 (i) 
2 
GA08J Wooler PCB i) 79 
LW40T Tuner Metalwork a 
Page23t ei 
LW41U Tuner PSU Module. Fuse 1. 8 
Fuse 1.1/4 10A. 


Fuse) le 15A 








Stylus 

Stylus Tetrad 51. 

Stylus Toshiba N3C 

. YX31J Stylus Toshiba NSS: 
YX32K = Stylus Toshiba N58 

+YX21X Stylus Toshiba N5SO 


Page258 


{ 





LW43W Tuner IF Module.. 
Lw48C Stereo Tuner Kit 
LW46A AM Tuner... 
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oO 
SUOSO OOOH TEITI zzz 


BELA SLIST SSSSS SS 


WW10L Vrt Skeleton 220k . 



















98 (A) 
00 (A) 





$8888 RUSTE BBVRT BRBVT ZAVVE Si 


SSaRA RAAAS FITTS FSIIS SAITO 


































nv 
iy 
D 
i 
WW11M Vrt Skeleton 470K 
mreey Gruner Scned 2 1c) WAWI2N Vet Skeleton 1M 4 
WW13P Vit Skeleton 242 289 
E €}  WW140 Vrt Skeleton 4M7 25) 
le! e 
: 
“73 (0 (e 
‘ga iD | 
67 (0; 5 iC ae 
60 (0) ss 
ad Anti— Stat 8410 Ae 
ai Baie 15—Tuen Gormet tk ...... £1.20 
XV32K Cassette Mechanism ..... -20(C --- 99 (HK) WR48C 15—Turn Cormet Sk 1.20 (0) 
“4 cee ETT OR TAL = GADSAShroba HIT bob: D WR490 15— Turn Cermet 10K... $89 {0 
20p YOOSK McM Flasher PCB 8} WHSOE: 135 TU Cerne oi Be 
0) 8 Edge Control Pot... ; e 
; Page24s : &} BWO7H Edge Knob 80 (H 
90 (A) ret Dis Taco Man C8: ic} 8 Foe ne aon” se tH) 
Ay BM Batonecd BWi0l Eape Knob Large opt 
GAQEG Car Burglar Arm PCS G) FWOOA Pot Lin 1 ‘ 
LW78K Car Burgie Alarm Kit fF) Fwoie Pot Lin 4x7 430 
FWO2C Pot Lin 10k 
IS} FWO3D Pot Lin 22k Pid 
Cartridge Side MP60. Pats nt aso Pid 
Cartridge Slide 710 Re 
ee 6 Crtridge Slide BOS9S . D Pot Lin 430 (F) 
é BSR FWO7H Pot Lin Bo 
44.95 {A) Pot Lin 430 
£1.99 (0, Lin 4 
£4.95 Pot 3p 
: Pot Log 43p 
£1.85 (0) 
£85.00 {A) Pot bog red 
82 5 : Pot Log 4p 
i CB Weight SP2SIV. Pot Log 439 
“Se Garrard Drive Belt Sepa pe 
Pot 
Pot Loy ed 


Peer 
RENAN 
esooe 













eetiretites 
q 22232 IIIT 













12 (0 
12 
# 
Stopwatch PCB. £2.32 12 
Stopwatch Kit... £34.95 : 
BBs, Mina Bet We th HRN Pea Baca eta Be 
GAB4U Timer Front 3 & Far2P 3- Su Pot Br B 
GASIR Timer Main PCB £2.90 (C : 

S Timer Switch Board coe i RESISTORS ie : 
GA6S Timer 5 S 
EWOAC Universal Timer Kil £39.95 (Al ) puuecte Sw Pot HH 

Ww Pot 1 741C 
Page255 H W/W Pot 258 74 
- £10.50 (A) HRI5R  Ctrdg 94(B) M W/W Pot 50R .74 (0) 
£4.95 HRI6S Crrdg .96(B) WM Pot 74 
£3.90 (C FOS8A Ctrdg (49 (B)  M WAW Pot 250R "74 
"£16.20 (A FOSON Cirdg 195 (A WW Pot SOOR 74 
£4.50 (C FO4OT Ctrdg "85 (C WW Pot 1k 24 
LW80B Digi—Tel ELC Kit - Be FOSIU Cag T 29 (A) WW Pot 2K5 ooo. eee eeeeene os 
Lweic — Tel Connect £9.95 (8 AK9OG Tenorel 95 (Al WW Pot 5k 24 
Lwe2D Bee kein it . £68.50 (A) BK64U TMC10 e, | c WAW Pot 10k. 3318} 
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489 (fF) = Page304 
el Gem ins 
QY33L_ LM1037N. 
63p (E QY34M LM1038N. 
‘9p A 
PB tE 
8p {6} 
87, 
“228 










mre 
m mmmom 


a 
RBsbe 888 
ESGul 


Syebt ee: 


12 
RRRSS 
BRas 
Sarasa SSSSs HCAS 


SENSE 8 


af 85838 


Page310 


z 
soges Soese 


Leees sas 


11.72 (4) wWQ37S LM1820 
4:56 6 BL350 TBA S51 


a ad 


ox 


Page312 
QL4aiy ZN414 
QY23A MC10116P 


Be2Se2 


Oe BAGoo 


Page313 
QH478 C1496 ... 
QLO6G $G1495D. 
QLO7H + $G3402. 


QH26D CA3046. 
Q011M Va1000CI 
YHEEW SL490... . 


| Page314 


o' 


ODO SSOOBd 
Poa AS 


YH67X ML922. 
QR57M ML926. 
QRS58N ML927. 


LM187t 
LM1871 Xmitter PCB 


HV Disc 680... ees. - 9p | 















Page316 
Y¥Y72P) LM1872 
YQ70M (M1872 Receiver PCB . 
wOSSK NE 544 

YQ71N Servo Driver PCB. 
WOQ76H TLI72C 


Page317 


WOQ75S TL170C 
QR55K 634SS2 
YYSSH LM1830 


YY730 LM335Z 
WQ40T LM3911 


Page318 


YY98G =AY—3-1270 
wO41U LM3914 
YYS6E LM3915 
YY97F = LM3916 
YO66W LM3914 PCB. 






Pimicqmir Orme) 


oooom 
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Page298 
Onsen, Mar £2.25(C) pangs 
: “25 20 
yyasy TMS1121 32 
Page299 QY08) 74C925 8 
50 


YY92A MK50395 






QH40T = LM380 
LM: 


Page321 
ICM7216DIPI . 
SPe680 








NE 555 
WOQ66W TDA2006 .. 


Page301 


WQ67X TDA2030.... 


age322 
IGM 7555 


YH63T 
QHESY NE 566 
WOS6L NE 565... 















YO38R 30/2 PSU PCB. 
YOQ37S 15WAmp Module........... £6.49 (B) 


Page302 
QY32K TDA 1102SP 


QH41U LM38t. 
BRO4E LM381 






YY84F LM382. 
QY10L NES570. 
YY87U =NE571. 
YY86T TDA3410. 
wO350 LM387.... 
















15¥ Su PCB 
1200 ed 


0. 

0.57 
YO41U 0.5/1A Reg 

0.5/1A Vareg Pos PCB 

0.5/1A Vareg Neg PCB 










Page327 
QY37S Satronics PCIR ... 
QY38R_ = Satronics PC12R .. 
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- £9.45 (8) 

QQ03D MC6845 . £7.95 (A, 
YH31J 5101-11 £3.48 {C 
QW11M 2102 450ns £2.32 (D 
SY MCESIOAP 450ns £1.86 (D 

eer £1.30 (D 

£5.90 (C) 

£2.40 (D. 

£1.45 (0) 


PROD 


XY84F Softy 2 System 
XY83E EPROM Eraser 
YHS2G 82S126M1. 
WOSSP RO-3—251 
YH38A 8038 CCPD 












Page333 
YO65V 8038 PCI 
QWS80B 4151... 


YO67X_ LM2917 PCB. 
Qw94C 7106 . 


Transkt 3— Lead T05 . 
IC Skt 8—Lead.... 


IC Skt 10—Lead. 
Insulator TDS 
Insulator P 
Kit 103. 


Kit (P) Plas 
Soldercons .. 


DIL Socket 8—pin.. 
DIL Socket 14—Pin 
BLISV DIL Socket 16—pin 
OIL Socket 18—pin 
DIL Sockst 20—pin 
DIL Socket 22—pin 
DIL Socket 24—pin 
DIL Socket 28 — pi 
338A DIL Socket 40—pin 
insertion Tool .. 















sesos 
@ Gaaar 





mm 


Header 24—pin 
ZIF Socket 24 — Way 
Transistor Cover 


Heatsink 92F.. 
Heatsink 18F 

Heatsink Clip—On 
TOS Chassis Heatsink 
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Shoe: 
QyS Hoon 


= 
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FL78K 
WR34M 
Page337 


Vaned Heatsink T03 .. 
nk Plas Pwr 











Heatsink 4Y. 
50W Hi— Fi Heatsin! 
8W Hi-Fi Heatsink 
Flat Heatsink .. 
Heatsink 100N. 
Heatsink 100NOR 


Heatsink 6W—-1 
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YB26D Heatsink GOON. 
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Page339 


Ultrasonic Transducr 
Piezo Transducer27 
Rubber Disc 27mm . 
Buzzer 6V.. 







Electronic Siren 3 
Re—entrant Horn Sndr... 


2in Piezo Tweeter 


Direct Radiant Piezo 
Piezo Horn Flush .... 
Piezo Horn Recessed . 
Wide Angle Piezo... 
Mag Earpiece 2.5mm. 
Mag ce jece 3.5mm. 
rystal Earpiece 
Stethoscope 














Mag Headset... 
Education Headphone 
Boom Mic Headphone 
Stereophone OF 150P 


Page342 ; 
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Headphone Adaptor 
US Lo-Z 368. 
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Page343 
Multi— Cell Tweeter... 
Free Stand Tweeter 











BRAG 


Crossover 3— Way 
Controlled Crossover . 
Low—Cost 4in Spkr 

ke Fixing Clamp. 
tic Car Grille... 


2: RoR RRR 
SPLSS SSSRE 
MHnOorD OMDO 





Duty Car Spkr .... 
Eivpteal Spar CM64i | 
Elliptcal Spkr CM742 | 
3A Elliptcal Spkr CM852 
Etliptcal Spkr LT8S3 
 LT530 . 





8 
peo 
OOm 


SSSas SHHSS 















20W Squawker 
1SR 40W Squawker 
Loudspeaker 12in 35W. 
Fane 50 4R. 


Laas 
Bedss BEGG 
BSSEE SEER 


5 
C15 Bass 16R. 
Power L/S Cabinet 
Page346 


Mini Speaker System 
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Page347 
FHO7F SPST Ultra Min Togle E 
FH98G SPOT Vitra Min ele ed E' 
FHOSH DPODT Uttra Min Taate 75p (E 
FHOOA Sub-—Min ToggeA. TOp 
FF70M = Sub—Min Toggle J.. 89p (E) 
FHOIB Sub—Min Toggle B . E 
FHO3D Sub—Min Toggle D oe 
FHO4E Sub-— Min Togole E Sey (3 
FF71N Sub—Min Toggie K 35 (C 
FHOSF Sub—Min Toggle F. £1.29 
£1.25 (D) 
£2.15 (C 
£2.35 (C. 
cae 
479 
FHIOL Std Toggle SPST... (3 
FHIIM Std Topple SPOT oe E 
FHI2N Std Toggle DPDT. 77p (E 
BK32K 10AS! Toggle SSP E 
BK33L 10A SPDT Toggle 7 
FHI7T H/D Toggle Type 4 £2.98 (C. 
FHI8U H/D Toggle Type? £1.95 (D 
FH19V H/D Toggle Type & £4.40 (C 
FH20W ‘H/D Toggle Type 9 .. £3.20 (C) 
















































































































































































































_ VAT 1983 VAT 
Catalogue inclusive Catalogue inclusive 
Page No. PRICE - Page No. PRICE 
Page348 +BW16S Latchbush Green .. 
8W17T Latchbush Orange . 
FHI3P Quck Bil Toggle .. ak (fF) BW18U Latchbush Yellow . 
YReaU Min Rocker SRT Bapte 
in Rocker ee 
YRESY Min Rocker DPBT.. E118 (by Page35s 
FH30H SPST Rocker....... |. 397 (F)BKa7B 
VaGBY Rocker Neon 
locker Neon . 
YR69A Rocker SwOP . Utt— Mn Alay 6V DPDT. 
FH34M DPOT Rocker. . . 3A Min Relay 
YA70M Dual Rocker Neon. . 10A Mains Relay 
BHSOP Go ax Switch PL259 Page3s6 
JH 0 — ax Swi i“ 
XX26D Oli Switch SPST Dual. 
XX27E DIL Switch SPST Oct! 5A Mains Relay. 95 (C 
XX28F DIL Switch SPDT Sql .. 12V 30A Relay. ASIC 
fffsa Roly Swige. % 74p {E Open Relay 120 ete 
lotary . : el : F 
FRV4A Rotary SW6B .. .70p (E 2p Sub—Min Relay 6V ..... £3.45 (C 
FF75S Rotary SW4B -79p (E' FX27E 2p Sub—Mmm Relay 12V....£3 $3 } 
FF76H Rotary SW3B .70p (E FX30H 4p Sub—Min Relay 12V.... £3.99 (c' 
FH42V Rotary SW12 B5p (E 
FH43W Rotary SW6. —) Page357 
f}  FX48C Power Relay 12V £3.95 (C 
'e) .FX49D Power Relay 230V AC £4.25 (C 
“HY20W Relay Flat 12V ... £1.98 (C 
FXSOE Reed Relay 6 to 9V. 1.98 (0 
FXSIF Reed Relay 9 to 12V. £2.15 (C 
Page349 Fxgav Oil Reed Relay 1p 5. 1.95 (0 
FEBSE Thumbwhee! Decimal... £3.92 (¢ EXOOR Dil Reed Rely oe a By 0 18 
Bread Ehurmbwhee! BCD ..... ....£3.78 (0) FX@1Y Ol Reed Relay 2pi2V 385 (C 
BKEOE Dial Sta e ‘ee x FX93B Dil Ad Rly 1p C/012v. . £7.60 (6; 
‘J Push Whee bciePascaktt aan 
+YR79L_ Push Whi End Cheeks . .99p (E Page3s8 
FH40T Key Switch. £3. Cc FX68Y Reed SW Standard.. -...89p (E} 
FHS57M = Rotary Mains . A er E) FX69A Reed SW Compact. BE) 
FHOS5D Roller Microswitch £1.15(D) FX70M Reed SW Miniature . TONE 
FH46A = Maka Shatt 5 DO) =FX71N Magnet Smail..... ..38p 
Fx72P =Magnet Large . . B&p (E 
Page350 
fHA7B Maka Wafer 1p 12w D 
Peers Maka Na oe 8 AB 
laka Water 2p : 
FHS0E Maka Water 4p 3w 0(0) TEST GEAR 
FHSIF Maka Water 6p 2w 17 (0; 
FH52G Maka Wafer 1p 12w MB. 75p (E 
Fes! maha porte. rig) Pog 
laka Water 2p ip 
FHSSK Maka Screen ay Eo reek rod Bek 
FFE7U Click Switch. . 30p (F)  HE21x Probe Clips... 
FF88V Click Cap Black . . 21p(G) YX57M_ Min Probe Black 
from Chick Gp Blue 2 Zip e YX58N Min Probe Blue ... 
+ x lick Cap Green p 
FFOIY Click Cap Grey .. e(G)  ¥xé00 me Roe pene 4 3 ta 
+FF92A = Chick Cap Ivory . -Min Probe Yellow “42p 
FF938 = Click Cap Red... Pistol Probe Black £1.24 (E 
cease giek Cap White Pistol Probe Red . £1.24 (E 
+FFOSD Click Cap Yellow. . .. Lo~Cost Test Probe .79p (E 
HYS4M Click Key Black... - HF32K Moulded Test Probe 73 (E 
FF61R Keyboard Switch .. - 23p(G) WF33L 4mm Test Probe . _89p (E! 
FF62S Keytop 1 Position . 18p (G YR93B Test Lead Kit £3.98 ‘C) 
reese Keytop 7 Eosnion e 230 ff FY730 Logic Probe.. £9.50 (B. 
eytoy sition init 
FF65V ASCII Transparency £135 (Dp) *FYEBV Continuity Probe . 75p (E) 
YR71N Switch Contact Sheet.. f Page360 
ax Aan EMG BBE 
es! ip . 
7 4 YB21X  Salebloc ... £7.50 (B 
FF77) =SPShde....... BWOSF Scope Probe BNC £13.85 (A) 
FH35Q Sub—Min Slide YR95D Lo-Cost Scope Probe . ... £3.75 (C' 
FF79L_ Long Chrome Side . 
FH36P Std Slide Switch... 
FH38R 4—Pole Side 
FHS9P = Push Switch . ages6 
YR67X HQ Push Swi Ms M 
FH6OQ Break Push. XB83E Crotech 3131 
FHOTY Motos - Start : 2 Carr in UK with XB83 . 
RK820 Lge Red Push Button vegan tow: Cost Counter . 
FF96E Square Push Black.. fansistor Testr 
FEO7E  Sduare Push Green’ | YB82D LCRBridge........ 
FF98G Square Push Red.. 
FFOSH Square Bush Yellow Page362 
Mad ea a Gea haeeas YBBIC Seesure Sig Gen. ......... £28.64 (A) 
YWwa43W Square Psh ick Red YK40T Seesure CMOS Tesier (95 {A 
YW44X Square Psh ick Yilow . YW93B Low Cost Multimeter . c 
FL6CQ Pocket Multimeter .. B 
YB83E Smail Multimeter . A 
Page352 Pp, 
FH41U Pushlock SPCO.. .... 9 
FHG66W Pushlock DPCO . YK35Q Multimeter 2050 .... A) 
FHO4C  Pressil Switch... .. YK37S Range Dbir Multimet A) 
FH92A = Press Toe Sw Type 1 YW68Y Multimeter Type 320 A) 
BK31J Press Toe SPST 2... LH93B Taut—Band Multime' A, 
FH93B Press Toe Sw Type 2 .. YB87U 100K Multitester . A 
LB64U Fool Switch. . : 
FH37S Mains Push... § Page364 
LB91Y Flasher Unit 2— Way £7.89 (6 , 
LQO0A Beyinners Morse Key £1.98(0) Y884F Microtest 80 . 
LQ018 Profess! Morse Key £5 86(B) yooge gupertester 
RYOOA Touch Ps os Rect : ee R YB86T Supertester 680 
‘ouch Pads Tr . 
YR8BV Solenoid 12V Page365 
YR89W Solenoid 240V AC. LHB0B Clamp Meter. 
YK36P Low Cost DMM 
YK32K Multimeter DO60 
Page353 
Page366 
FHE7X = Latchswitch 2—pole ... .- 46p (F) 
FHE8Y Latchswitch 4—pole . 59p(E) YK34M Auto Range Meter £56.20 (A) 
FHE9A = Latchswitch 6—pole . 99p(E) LH950 OMM 100... 88.61 {A) 
FH70M = Latchswitch 8—pole . £1.45(D) YKOIB RF Frequency 69.95 (Al 
FH71N  Latchswitch 10—pole .. €1.71{D) YBO4E Grid Dip Meter 49.80 (A) 
6W11M Latchsoft 2—pole .... E 
BWI2N tatensoty 4—pole Page367 
itchdummy..... 8 
FH74R Mains Latchswitc XY75S_ Ham Mulumeter ols 
FH75S —Latchbracket Single wiley ey ropa _ rH 
FH76H = Latchbracket 2—way Bad 4 ‘ 
FH78K Latcnbracket 4—way WY21X SWR Meter 178 £24.95 (A 
FHEOB Latchbracket 6— way 
FH820 = Latchbracket 8—way 
FH84F  Latchbracket 10—-way. 
Page354 
FL3tJ Rd Latchbutton Black... - 14p (G 
FL32K Rd Latchbutton Grean 14p{(G TOOLS 
Ee ee IBIS pgease 
d Latchbutton é - 14p 
FL36P Rd Latchbutten Chrm - 22p (6. Pi SRT abey be 
BW13P Sm Latchbutton Black... 11p(G) LHI i set 
BW140 Sm Latchbutton Chrm p (| ERZ2Y Storage Drawer. 
Pigse el asta By ar 
ichbutton 1... 
FH63T Ret Latchbutton Red. See eee 
FH64U Act Latchbutton Whte ome TYS: 
FH87U_ Magiclight attn Blu. Ae Tool Ss 
FH89W Magiclight Bttn Orng jewie S Sai Set 
FHOOX  Magiclight Bttn Yilw . ae SD beat 
BWI5R Latchbush Blue Ce SU Gvel Set 





TRADE QUANTITIES 



























Intechgbl Scdrvr Set 
Min Tool Set . 
Utility Set... 

Min Screwdriver 
Small Screwdriver 


Large Screwdriver 
Driver $3... 
Ortver SS 
Oriver S6.. 
Driver $7 .. 
Oriver S8 
Pozidriver P1 
Pozideiver P2 
Pozidriver 3 
Pozidriver 4 


Mains Tester . 
















Page370 


LH7SS = Spiraldriver . 

YW92A Ratchet Socket Set 
WYO4E ~fushiongap 
FY19V Low Cost Min Cutters 
Ins Min Cutters .... 


Slant Edge Cutters ... 
Box—JT End Cutter 
Low-Cost Cutters 
Large Low Cost Cutt: 
Side Cutters........ 


Box JT Side Cutters. . 
Side Cutters S55. 
Tweezers 












GOD BAISHeS BAGG 


tee 


Page371 


ins Min Snipe ... 
lal Pliers. 
Bright Pliers... 


Low-Cost Pliers... 
Box Combined Pliers 
Long Snipe Pliers . 
Box Radio Pliers... 
Low —Cost Long Pii 
Combination Phers... 
Low-Cost Elec Phers . 
Low—Cost HO Pliers .. 









O08 OBB OBend 


Page372 

BAOTY Etectricians Pliers . 
+FY30H Pincers .. .. 
Crimp Tool . . 
End Action Strippers 
Wire Strippers 3A . 


Wire Strippers 8B . 
Wire Stnppers 9 
Stripmaster ... 
Btade 14421 .. 
Blade L5361 . 


Hand Wrap Tool... . 
Helping Hands .. 
Helping Hands + 
Ailen Keys AF . 
Allen Keys Met 










23 
o 
SOeRe BEPOO OB00G 
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+YR82D Min Spanner Set . 
YW61R Box Spanner Set 
FY36P Min Spanner 24 
FY37S Min Spanner 68 
FY38R = Ring Spanner 02 
FY39N Ring Spanner 46 .. 
FY45Y Crescent Wrench 160 . 
FY46A Crescent Wrench 210 . 
FY40T Box Spanner 2BA . 
FY41U Box Spanner 4BA . 
Fy42v 
FY43w 





potatoe) 


CCG) 













mene opti 


urls 
RRERS BABS 





IGG) 


o~~ 
nee 


oa 


Needle File Flat Wrd. 


Needle File Hand 

Needle File Hatfrn 
Needle File Round 
Junior Hacksaw 
6in Hacksaw Bla 


Wire Brush... 

Wet & Dry fine. 
Wet & Dry Med . 
Wet & Dry Course. 


Page374 


“FYO2C = Utility Knile 
Retractable Knile 
Knife Blades 

Snap — Off Blade Knife 
Scalpet Handle ie 


Scalpel Bid Type Il 58p 
Punch 3/8in 
Punch 7/16in 
Punch 1/2in 
Punch 9/16in 


Punch 5/8in 
Punch 3/4in 
Punch tin 
Puncn1 t2in 
Chassis Punch Set 


Mint Vice 
Rehbant Kit 
Rehant Ori 
Titan Oil 








Page375 


Mini Mains Drill 
Onl Stand 
Reliant Collar 
DrilPower Supply... : 
TwistBurrO 8mm... 43 CF: 


Twist Burr 1 4mm. 

HS Twist Dri! 0 8mm 

HS Twist Drill 1mm 

HS Twist Orit 1 4mm 
Long - Life Drill Imm .... 


20—Prece Tool Kit .. 
40-Piece ToolKit... . 
Wishbone Sharpener ... . 
Pin Drill -. £4. 
HS Dei! 1/1610 ; 1 


A) 














WwW Bit 1102 


HS Onl 5764in 
HS Drill 3/32in 
HS Orit 7/64in 
HS Drill Bin. 
HS Drill 9/641 | 


HS Drill 5/32in 

HS Onl 11/64in 
HS Drill 3:16in. 
HS Onl 13/64in 
HS Delt 7/732in. 


HS Dnll 1564in 
HS Drill 174in ., 
HS Drill 17/64in 
HS Drill 9/32in 
HS Drill 19/641n . 


HS Oril S160... 
HS Dat 21/640 
HS Orit 11/32in 
HS Dat 23/64in 
HS Dali 3/810 
HS Drill 25/641n 
HS Onl 13/32n .. 
HS Onl 27764in 
HS Dail 7/16in 
HS Drill 29/64in 


HS Onl 15-32in ... 
HS Dri 1/2in 





Element CX 


Bit 61106 
Bit 4100 
Bit 1101 
Bit 7/1101 






- B9p(E 

«+ G2p(E 
92p E 

-£1.19 (0 

- S3P{E 

Bit 1103 aire 

Element Type CN. 

Handle Type CN . 

Bri02 

Bit 104 . 

Bit 106 

Bil 820 

Bit 821 

Bit 822 

Iron X25 


12V Iron MLX12 
Element X25. 
Element MLX12. .. 
BitNo 50 Sit 
BitNo 51 


BitNo 52 








oO 
J 
3 
B 


Stand ST4 
Sponge ST3 
Sponge ST4 
KitSK3 
Kit SK4 . 


Rechargeable iron 
B50 BitAngled . 
650 Bit Flattened 
@50 Lamp 

BS0 Holder 


850 Sponge 
Heat Sink Tweezers . 
Solder Sucker»... 
Sucker Tiplet 
Desolder Tool 


Desolder nozzle 3 
Replacement D rings 
Oesidr Washer Type 2 
Destdr Nozzle Type 2 
Desolder Nozzle 


Solda—Mop. . . 


3 oti 


eee 
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, Freeze —it. 


SoiderD622. ws. 
1/2kg Reel Solder . 
Aluminium Solder .. 
Conductive Paint 


Switch Cleaner .. 
Servisol 
Aero—Klene. 
Aero—Duster 
Sihcone Grease. 


Plastic Seat 

Foam Cleanser 
Excel Polish. . . 
Anti— Static Spr: 
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Fire Extinguisher .. . 
Evostik Im 
Cyanoacrylate eee 
Potting Compound . 
Araldite Rapid 
Double Bubble Sachet 
PVC Tape Black 
PVC Tape Blue.. . 
PVC Tape Brown 
PVC Tape Green... 


PVC Tape Red. .. 
PVG Tape White 
PVC Tape Yellow 









.- 28p (F) 
anise 35p l 


WOUND COMPONENTS 
Page380 


+LB40T 
1617T 
LB18U 
LB19V 
LB20w 


1B21x 
LB22¥ 
LB41uU 
LB42v 
LB43w 


9.5 Cow former . 
Former 351 .... 
Former 450... . 
Former 722/1 . 
Former 722/2 


Former 722'8 
Former 722/4 
Dust Core Type 4. 
Oust Core Type 6 . 
Oust Core Type 8.. 


The letter in brackets after the price indicates the minimum trade quantity. For details please see page 27. 


36 


















FormerBase . 
Screening Can 10 .. 
Screening Can 15 . 
AP Beads... .... 
Small Pol Core . 


Core Type 2.. .. 





Pp 

39p 
£1.30 (D)} 
£1.55 (D) 
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Bobbin Type2... . 
ClipsType2 

Type 3 Core... 
Type 3 Bobbin ... 
Type 3 Clips 


Large Pot Core . 













£3.98 (D' 


HW23A GE ‘ 
-£5.20(C, 


GE Coil LO 


GE Coil LB... 
GE Cou L14 
GE Col L7.. 
GE Col L6. 
GE Coil LS. 


GE Co L12.. 
GE Coil L11 





HW24B 


Choke 0 5H 
Choke 1H... 
Choke 2H . 
Choke4H_ . 
Filter Pot Core 


Equaliser Pot Core 
Choke 10H _.... 
Choke RFCS . 
Choke RFC9A . 
Choke 5uH HC . 


Choke 1 SmH 
Choke 2.5mH 
Choke SmH 

Choke 10mH 
Choke 0 22uH . 


Choke 0.47uH 
Choke 1.0uH | 
Choke 1.5uH. . 
Choke 2.2uH. . 
Choke 3.3uH 


Choke 4.7uH 
Choke 6.8uH. . .. 
Choke 10.QuH 

Choke 15 Qu 
Choke 22.0uH 


Choke 33.0uH .. 
Choke 47.0uH .. 
Choke 100uH 

Choke 470uH_ 
Choke 1mH....... . 
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Toko YRCS 11098... | 
Toko YRCS12374 |. 
Toko YHCS 11100 
Toko CSK3464_ 
Toke YMCS17104 


Toko ACS 34342 .. 
Toko ACS 34343 
Toko KAC8448.. 














Swan AMAA 





















ss -75(0 

22a -72(0 

(FT 45... £1.81 (0 

iFT 48 465kHz 2. £2.19 (C 

4FT 18 1.6MHz . .. wees DL 

Toc 4d... £1.99 (D 

HX82D MinTriT44...... 3 

48140 MinTr 11708 e E! 
YR91Y = Min Tr LT! eG -.. 33 

LROGG Mc Xfm Typ2 200-600R £19.48 (A 

YMB4F -ZChanger......... oo. £8.45 (6) 
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Pulse Transformer . 
Line Transformer. 
600 Ohm Isotran . 
Sub—Min Tr 6V . 
Sub—Min Tr 9v . 


Sub—Min Tr 12V 
Min Tr 6V . 
Min Tr 9V.. 
Min Te 12. 
Tr 12V0 5A 


Tr 10VA 15V . 
Tr 34V HP .. 
Min Tr 20V .. 
Min Tr 24V 
Tr 34V 1A. 















2 2A 
Tr32-0-32 4A 















YKO7H 

YKO8J = Toroidal 30VA 6V . £8. 
YKO9K Toroidal 30VA 9V . - £8.59 
YKIOL Toroidal 30VA 12V . £8.59 
YKIIM Toroidal 30VA 15V . £8.59 
YK1ZN Toroidal 30VA 18V - £8.59 
YK13P Toroidal SOVA 6V . - £9.96 
YK14Q_ Toroidal SOVA 9V . - £9.96 
YKI5R Toroidal SOVA 12V . £9.96 
YKI6S Toroidal 5OVA15V . . _ £9.96 
YK17T Toroidal 8OVA 18V . £10.98 
YK18U Toroidal BOVA 22V - £10.98 
YKI9V_ Toroidal 80VA 30V £11.98 
YK20W > Torordal 120VA 30) £11.98 
YK21X Toroidal 160VA 35' £13.98 
YK22Y Toroidal 300VA 35' £15.98 
YK23A Toroidal SOOVA 35) £19.98 
WBO3D Tr9V1.1/2A.. - £6.94 (B 
WB12N Tr20V1A .. £8.25 (B 
WBI7T Tr28V1 1/20... £10.86 (B 
XB38R TR 320326. 1/24 £23.25 (A 
HXS59P Trnstormer Mtg Piate . ,- 66p (E 
LW34M 15/22V Power Tran e 
LW33L Tr 240V Isotran.... ty} 
Page386 







YKO3D Matinee Transformer 
YG12N MinMotor.. . 

YG13P Small Motor. 
YG14Q Servo Mechanism. 
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NEW ITEMS PRICE LIST 


The following is a list of all 
items introduced prior to this 
price list but since publication 
of our 1983 catalogue. 


BATTERIES 
BK45Y HPII Single Box 
. BK46A HP 2 Single Box 


BOOKS & MAGAZINES 
WKOSF Mastering Visicalc by Douglas 
Hergert Price £12.95NV 
WKO6G Hart's Dictionary of Se: ey 
W. A. Hart Price 
WKO7H The Spectrum peeeteor bi 
Trevor Toms Price£7.65N' 
lott The Spectrum cones inion 
Bob Maunder -9SNV 
wri Mastering CP/M bya Alan Miller 
£14.50NV 
WKIOL Adventures with “Digital Elec- 
tronics by Tom Duncan Price £4.25NV 
WK11M Assembl ty Language Pr ewe 
ming for the BBC Micro by lan Bim 
ice £9.65NV 
WK12N VIC Innovative Computing 
Clifford Ramshaw Price £6.95N' 
WK13P Understanding Your Spectrum by 
Dr lan Logan Price £7.95NV 
WK14Q Practical Design of a ital Cir- 
cuits by lan Kampel Price £11.20NV 
WKI5R Programming the ba Micro b 
P. Williams Price £7.35N' 
WK16S Programmin; ray wore for 
Micros by G. Marshall .TSNV 
WK17T Programming Microcomputers 
With Pascal by M. r Price £7.70NV 
WK18U Over the Spectrum 
Price £6.95NV 
WK19V Introducing Spectrum Machine 
Code by lan Sinclair Price £8.95NV 
esate Top eeMnlOg With Graphics by 
G. Marshall Price £6. 
WK21X Machine Intelligent Programs for 
the act ZX81 by sale papell & 
Joni £5.25NV 
wk22v Games 2X Computers one NG 
Hartnell 


WK23A Book of BASIC pees 
Price £14.50NV 
WK24B Quick Reference Chart 
Price £1.99NV 
WK25C Book of Hints Price £4.99NV 
WK26D The Dragon 32 Book 
Price £6.95NV 
wile ite Art of Prog armmings the ZX 
2.50NV 
wiser Ihe The Power Semiconductor Data 
Book Price £2.50NV 
WK29G Simple Interfacing Projects 
Price 


£6.95NV 
WX30H Programming ee 6809 


£13.95NV 
WK31J Mastering the VIC20 
Price £7.45NV 
WK32K The Working Dragon: 32 
e £7.25NV 
WK33L How to Program nen Atari in 
6502 Machine Language 
Price £6.95NV 
WK34M The Oric-1 Price £6.65NV 
WK35Q 35 Dragon Programs 
Price £5.65NV 
WK36P Zap! Pow! Boom! Price £7.95NV 
WK37S ViC20 for Children 
WK38R T s hes roepewe 
he Working trum Vol 
a £7.25NV 
WK39N 40 Best Machine aes Routines 
for the Spectrum Price £6.45NV 
WK40T Spectrum Machine code for the 
Absolute Beginner Price £6.95NV 
WK41U Games BBC idl wate Pa a 


WK42V Load and Go with Dor r Dra on 
e £6.40NV 
WK43W BBC Creative Gra; hes 
rice £9.95NV 
WK44X Atari BASIC Exercises 
Price £11.99NV 
WK45Y Understanding Telephone Elec- 
tronics Price £5.20NV 
WK46A The Working Baemedore 64 
Price £7.20NV 
WK47B Commodore 64 Computing 
Price £6.80NV 
XAOSF Maplin Magazine Vol 2 No 5 
Price 70pNV 
XAOG6G Maplin Magazine Vol 2 No 6 
Price 7OpNV 


Price £1.25 


Price 19p 
Price 19p 


BOXES 

HY25C Display Box 
COMPUTERS 

Atari 

A.E. 1D-48K-KF26D Price £27.50 
Adventureland with Graphics 


1D-48K-KF95D Price £28.95 
Alien Garden 1E-8K-KFOOA 
rice £27.45 


Andromeda Conquest 1C-: Poe aie ag 
Andromeda Conquest 1D-40K-KH20W 

Price £17.45 
Ant Eater 1E-16K-KF58N_ Price £29.95 
Anti-Sub Patrol IC-16K-KF66W 

Price £15.95 
Anti-Sub Patrol 1D-32K-KF67X 

Price £24.50 
Apple Panic 1C-16K-KB92A 

Price £23.50 


rice 
Arcade Machine 1D-48K-KF28F 
4 Price 
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Armour Assault 1D-40K-! Bop fais 


£27.45 
Astro Chase 1E-16K-KF65V 
: Price £29.95 
Atarwriter 1E-16K-KF18U £59.95 
Attack At Ep-Cyg-4 1E-16K-KF54J 


Baja Buggies 1C-16K-KB74R = £22.95 
Baja Buggies 1D-16K-KB75S £22.95 
BASIC Compiler 1D-48K-KF25C £75.00 
Basic Routines 1C-16K-KB84F £17.99 
Basic Routines 1D-32K-KB85G £17.99 
Battle For Normandy 1C-32K-KB38R 


£28.95 
Battle for Normandy 1D-40K-KB39N 
ro 95 


Beauty & Beast 1E-16K-KFG4U £29 
Boulders & Bombs 1E-16K-KF44X 


£29.95 
Brainbogglers 1C-16K-KF82D £12.50 
Brainbogglers 1D-32K-KF83E  £12.: ae 
Bug Off 1C-16K-KB61R ae 
Bug Off 10-32K-KB62S es 
Candy Factory 10-32K-KF53H BL. 95 
Character Graphics 1C-16K-KF70M 


£21. 
Character Graphics 20-288 Re 


Chicken 1E-16K-KB91Y £29.95 
Choplifter 1E-16K-KB87U £29.95 
Claim Jumper 1E-16K-KB67X £29.95 
Clowns & Balloons 1G TERK IOE 


Clowns & Balloons 1D-16K-KB80B 
£23 


Controller 1C-16K-KH16S £18.95 
Controller 10-40K -KH17T £21.95 
Crossfire 1E-16K-KB93B £29.95 
Crypt Of The Undead ee 


75 
Curse of Crowley Manor 1C-16K-KHO7H 
£17.95 


Cytron Masters 1C-32K-KB41U £28.95 
Cytron Masters 10-48K-KB42V £28.95 
Danger In Drindisti (Part 2) 
1C-32K-KFO4E £13.80 
Danger my Drindisti (Part 2) 

1b-32 KF OSF 13.80 


David's aManieht Magic eee coir} 
David's Midnight Magic 1D-48K-KB78K 
£27.50 


Defender 1E-16K-KF10L £29.95 
Deluxe Invaders 1E-16K-KB89W £31.95 
Dig Dug 1E-16K-KF17T £29.95 
Disk Utilities 1D-32K-KF69A £21.25 
Diskey 10-32K-KB86T £35.99 
Dragon's Eye 10-40K-KB32K £20.75 
Draw Poker 1C-16K-KHI5R £11.95 


Drelbs 1E-16K-KF39N £29.95 
Earthquake — San Francisco 1906 
1C-16K-KHO9K £17.95 
Eliminator 1E-16K-KF61R £29.95 
Embargo 1E-8K-KB43W £29.95 


Escape From Vulcans Isle 
40K - £20.75 
Escape From Traam 1C-16K-KHO8J 


£17.95 
ET Phone Home 1E-16K-KF19V £29.95 
Fathoms 40 1D-48K-KF33L ian ce 
Firebird 1E-8K-KB70M 

Fort Apocalypse 1E-16K-KF40T £30: ae 
Fortune Hunter 1E-16K-KF57M £29.95 
Frogger 1C-16K-KB68Y £22.95 
Frogger 1D-32K-KB69A £22.95 
GF rceress 1C-48K-KB26D £21.95 
GFS Sorceress 1D-40K-KB27E £25.95 
GTIA Graphics 9 to 11 1C-16K-KF72P 


£21 
GTIA Graphics 9 to 11 1D-24K-KF73! 
Galactic Gladiators 1D-48K-KFO8J 

£28.95 


Galactic Trader 1C-32K-KB25C £14.50 
Galaxian 1E-16K-KF11M £29.95 
Genetic Drift 1C-16K-KB65V £23.50 
Genetic Drift 1D-32K-KB66W £23.50 
Ghost Town with Graphics 

1D-48K-KHO3D £28.95 
Golden GH aft with Graphics 

1D: 8.95 
Golf Chaten BE ca gon: KB82D £17.19 
Gorf £29.95 
ene: Maser eID 4K -KF34M £33.50 
Graphic Generator 1D-32K-KF3 fer 


Graphics Machine 1D-48K-KF88V 
£14.50 
Guess What's Coming To Dinner 
1C-16K-KF91T £17.95 
Guess Sets Coming To Dinner 
Guns of Fort Defiance 10-32K-KB96E, as 
Hellfire Warrior (Part 1) 1C- ees 
Hellfire Warrior (Part 1) parecuer yt 
Home Filing Manager 2D-16K- Ook 
Instedit 1C-16K-KF89W fie 30 
Instedit 1C-32K-KF9OX £14 
Journey To The Planets 1C- -a2x-KBaar 
Journey To The Planets 1D-32K-KB29G 
£20.45 
Juggles House 1C-16K-KF49D £22.95 
Juggles House 1D-16K-KFSO0E £22.95 
Juggtes Rainbow 1C-16K-KF47B 
Juggles Rainbow 1D-16K-KF48C 


9! 
Jump Man 1D-32K-KF68Y £27.45 


Kids 3 (4 programs) 1C-16K-KF78K 
Kids 3 (4 programs) 1D-32K-KF79L_ 
Kids 4 (4 programs( 1C-16K-KF80B_ 
Kids 4 (4 programs) 1D-32K-KFBIC" 
King Arthur's Heir 1C-16K-KB97F 

King Arthur's Heir 1D-40K-KB34M 
Knockout 1C-16K-KB81C £14.95 


Labyrinth 1C-16K-KB71N £23.50 
Labyrinth 1D-32K-KB72P £23.50 


_ Mama Mia 1E-16K-KF63T 


£29.95 
Memory Map Tutorial 1C-16K-KF76H 
Memory Map Tutorial 1D-24K-KF775 
Mi \ ible with Graphi rae 
ean mpossible with Graphics 
SK-KFS7F £28.95 


tenciee Maze 1E-8K- KFO1B £27.45 
Moon Patrol 1C-16K-KH23A £18.95 
Moon Shuttle 1C-16K-KF22Y £27.50 
Moon Shuttle 1D-16K-KF23A_ £27.50 
Morloc's Tower 1C-32K-KF1 £13.80 
Morloc’s Tower 1D-32K-KF1: £13.80 
Mountain King 1E-16K-KF45Y £29.95 
Music Lessons & Player Piano 


1C-16K-KF42V £19.95 
Music Lessons & Player Piano 
1D-32K-KF43W £19.95 


” Music Major 1C-32K- KrgeT| £28.95 


Music Major 1D-32K-KF87U £28.95 
My First Alphabet 1D-32K-KB23A 


Mee a he louse with Graphics 
Necromancer 1E-16K-KF37S £29.98 
Nitro 1E-16K-KF59P 

Number Stumper 1C-16K-KF93B 


Number Stumper 1D-16K-KF94C 
£14.50 


O'Riley's Mine 1D-16K-KF32K DIS 
O'Riley's Mine 1C-16K-KF31) oe 
Page 6 1D-24K-K824B £275! 
Picnic Paranoia 1E-16K-KF13P £29. 35 
Pirate Adventure with Graphics 


14.50 _ 


1D-48K-KF9GE 8.95 4 


Plattermania 1E-8K-KF12N i. 45 
Princess & Frog 1E-16K-KF55K £29.95 
Protector LE-16K-KB88V £29.9! 

Prototype's Adventures 1C- Psy hoi 


Prototype’s Adventures 1D-32K-KF85G 
£17.95 


Pyramid of Doom with Graphics 
1D-48K-KHO2C £28.95 
ix 1E-16K-KF16S £29.95 
ear Guard 1C-16K-KB47B £14.50 
Rear Guard 1D-24K-KB48C £17.95 
Reptilian 1E-16K-KF41U £29.95 
Rosen's Brigade 1C-16K-KF29G DIS 
Rosen's Brigade 1D-16K-KF30H DIS 
S.A.G.E. Pack also contains 48K version 


an Disk 1C-32K-KH12N £35.95 
age {sland y with Graphics 

K-KHO4! £28.95 
eee Island f with Graphics 

1D-48K-KHOSF £28.95 


Sea Dragon 1C-16K-KB58N £25.49 
Sea Dragon 1D-32K-KB59P £25.49 


Sea Fox 1D-48K-KB57M £23.50 
Serpentine 1E-8K-KB6 £29.95 
Shadow World 1E-16K-KF36P £29.95 
Shamus E-16K-KB90X £29.95 
Slamball 1E-16K-KF38R £29.95 
Slime 1E-16K-KB98G £29.95 


Sound Effects 1C-16K-KF74R = £21.25 
Sound Effects 1D-24K-KF75S £21.25 
Space Games 1C-32K-KB55K £17.95 
Space Games 1D-32K-KB56L_ £17.95 
Speed Reading rrr liad £59.95 
Star Blazer 1D-48K-KF27E £24.95 
Starcross 1D-32K-KB37S £29.95 
Stellar Shuttle 1C-16K-KB45Y £23.50 
Stellar Shuttle 1D-32K-KB46A £23.50 
Stone Of Sisyphus 1D-40K-KHI10L 


Strange Odyssey with Graphics 
K KROOA 


1D-48K - 8.95 
Stratos 1C-16K-KB53H £25.49 
aa 1D-32K-KB54J £24.95 

Assembler 1D-48K-KB83E £39.95 

Racer 1C-16K-KB73 £19.95 
Tank Arcade 1C-16K-KH180 = £11.95 
Telengard 1C-48K-KH21X £17.45 


Telengard 1D-48K-KH22Y Ae 
Time Trials 1E~16K-KF46A £29 
The Count with Graphics 1D-asx-KFS9H 


The Cosmic Balance 1D-48K-KFOSK 


95, 
The Eliminator 1C-16K-KH13P £17.95 
The Eliminator 10-32K-KH140 £17.95 
The a aie Of Acheron (Pt 3) 
1C-32K-KFO6G £13.80 
The Keys Of Acheron (Pt 3) 
10-32K-KFO7H 80 
The Nightmare 10-40K-KB35Q £20.75 
The Sands Of Egypt 10-16K-K oe o 


3D Tic-Tac-Toe 1C-16K-KH11M £10.95 
Treasure Quest 1C-16K-KB36P £10.95 
Tutti Frutt! 1C-16K-KB63T £17.95 
Tutti Frutti 1D-32K-KBG64U £17.95 


Typo 1E-16K-KF56L £29.95 
VC1C-32K-KH24B £14.95 
VC 1D-40K-KH25C £18.95 
Voodoo Castle with Graphics 
1D-48K-KF98G £28.95 
War 1D-32K-KB40T £17.95 


Whiz Kid 1E-16K-KF62S £29.95 
Wizard Of Wor 1E-16K-KB94C £29.95 
Zaxxon 1C-16K-KF20W £29.95 
Zaxxon 1D-16K-KF21X £29.95 
Zork Il 1D-32K-KB31J £29.95 
Commodore 64 
Crush, Crumble & Chomp 10-BC61R 
£20.75 
Curse of Ra 1D-BC59P £13.80 
Jump Man 1D-BC62S £27.45 
Sword of Fargoal 1D-BC £20.75 


Temple of Apshai 1D-BC5: £27.45 
Upper Reaches of Apshai 1D-! fasts chy 


Oragon 
Alcatraz || 1C-BC63T £8.00 
Astroblast 1E-BC77J £19.95 
Black Sanctum 1C-BC78K £7.95 
Breakout/Middle Kingdom 1C-BC81C 
£7.95 
Calixto Island 1C-BC72P £7.95 
Chess 1E-BC76H £24.95 
Deadwood 1C-BC87U £6.90 
Defense 1C-BC67X £8.00 
Dragon Mountain 1C-BC75S £7.95 
Dragon Trek 1C-BC82D £9.95 
Escape 1C-BC70M £8.00 
Flag 1C-BC74R £7.95 
Flipper 1C-BC65V £8.00 
Galax Attax 1E-BC79L £19.95 


Games Compendium 1C-BC86T £7.95 
Golf 1C-BC84F £7.95 
Mansion Adventure | 1C-BC64U £8.00 


Planet Invasion 1C-BC66W £8.00 
Rail Runner 1E£-BC80B8 £19.95 
Scarfman 1C-BC69A £8.00 
Space Monopoly 1¢-8 -BC68Y £8.00 
Space War 1C ed 
Typing Tutor 1C-! SBC750 7.95 
Vulcan Nougists & Ciusses 1C- Bcase 
Wizard War 1C-BC83E a 95 
Microwriter 
AF62S Microwriter £557.75 
AF66W TV/Monitor Interface 

£189.75 


AF67X RS232C Cable mate to male 
£28.75 

AF68Y RS232C cable male to female 
£28.75 


Sord M5 

AF64U Sord M5 Computer £149.95 

AF65V Sord Joypads £24.95 per pair 

KSOOA Falc Cartridge (Visicalc-type 
S| foods program) £34.95 

KSO1B BASIC G (An BASIC with ex- 
tended cand very powerful Brapnics 


nds) 
+KS02C. BASIC F (a very powerful oy 


point BASI 
Games Eartride es 


K$03D Tank Battalion £23.95 
KSO4E Step Up £23.95 
KSOSF Word Maze £23.95 
KSO6G pipet Baseball £23.95 

KSO7H Boxing £23.95 
KSO8J Skiing £23:95 
KS09K Tennis £23.95 


Games Cassettes 
KS10L Smokey & Barrier Attack £8.95 
KS11M Jogging & Sidewinder £8.95 
KS12N Solitaire & Tower of Hanoi £8.95 
KS13P Three Circles & Number Search 
Price £8.95 
KS14Q Black Jack & Slot Machine£8.95 
eer Last Day of The Earth & Mini Star 
Price £8.95 
wes Congenial Biorhytnyn & Music 


Price £8.95 
Ks Cowboy & Barricade 
Price £8.95 
s 


trum 
eteor Storm 1C-BC91Y £4.95 
Space Intruders 1C-BC90X £4.95 
Speakeasy (48k) 1C-BC93B £4.95 
The Chess Player (48K) 1C-! ahr 95 


The Hobbit (48k) 1C-BC88V. £14.95 


Timegate (48K) 1C-BC89W £6.95 

viC20 

Ant Eater 1E-KK17T £29.95 

Chess (+16K) 1C-KKO7H £7.00 

Crush, Crumble & Chomp (+16K) 
1C-KK10L £20.75 


Datestones of Ryn (+16K) 

1C-KK13P £13.80 
Hopper 1C-KKOSF £9.99 
innovative Cassette | 1C-BC94C £5.95 
Invasion Orion (+16K) 


C- £17.25 
Junior Maths: Birds & Apple Tree (+3K) 
1C-BC98G 

Junior Maths: Engineshed (+3K) - 
1C-BC99H £4. 


Junior Maths: Sub-Traction & Lighthouse 
(+3K) 1C-KKOOA £4.99 


Martian Raider 1C-BC96E "£9.99 
Monster Maze 1E-KK11M £27.45 
Multisound Synthesiser 1C-BC97F 
£9.99 
Myriad (+3K) 1C-KKO2C £9.99 
Night Crawler 1C-KKO4E £9.99 
Plattermania ate £27.45 


Princess & Frog 1E-KK16S £29.95 
Rescue At Rigel (+ Ten) 1c-KKo8J 


Ricochet (+8K) 1C-KK15R £13.80 
Shark Attack 1C-BC95D £9.99 
Skramble 1C-KKO1B £9.99 
Space Phreeks 1C-KK06G £9.99 
Space Storm 1C-KK03D £6.99 


Continued overleaf 
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COMING SHORTLY 
* An ORIC Talkback 
* Personal Stereo Dynamic Noise Limiter ° 
* Syndrum Interface 
* Microphone Pre-amp/ Limiter 
* Pseudo Stereo AM Radio 
* NiCad Charger Timer 
* Spectrum 1/0 Port 
* TTL/RS232 Converter 
* 1K ZX81 RAM Extension 
* Part 2 of the Telephone Exchange 
* VIC Extendiboard with 3K RAM Pack 
* Logic Pulser 
* Frequency Meter Adaptor 
* An Auto-Waa pedal 
* A Spectrum Keyboard 
*® Part 2 of the House Wiring Article 





Vol. 2 No. 5 

Modem: R4b should be 12k. 
Vol. 2 No. 7 

VIC20 RS232 INTERFACE: Since this 
project was published, a few improvements 
have been made. 

R4,8,12 and 16 are now 4k7. 

Four extra resistors (R33-36 inc.) value 
4k7, have been added to each of the input 
lines Sin, DCD, CTS and DSR. 

The power supply section of the circuit 
has been redesigned, see sketch below. C3 
is a 100uF Reversolytic, R37 is a 47R “ZW 
Standard resistor and D5 to 7 are IN4001. 

Note: The PCB (GB28F) has been modi- 
fied to accept these new components and 
the kit (LK11M) has the new parts supplied. 


= CORRIGENDA: 





SIMPLE SWEEP OSCILLATOR: Some 
components in the PARTS LIST have been 
changed. 

C4,6,7,8 are now 100uF 25V P.C. Elec- 
trolytics (FF11M). 

C11 is 220nF polyester (BX78K). 

4 DIL sockets 8 pin (BL17T) are re- 
quired, and 2 Dil sockets 16 pin (BL19V) are 
needed. 

Note: The Kit (LKO6G) contains these 
parts. 


CMOS CRYSTAL CALIBRATOR: In the 


PARTS LIST, TR2 should be BC108 not 
EC108. 

ENLARGER TIMER: in Figure 4, the pin 
out designated 2N6073 should ‘be uA 
78L12AWC and vice versa. 

| 




























Price list of new items in this issue 


BK68Y SPCO Nonlock Switch £1.99 
BK71N 10mm Cap Green 6p 
BK72P Membrane Switch £9.64 
BK73Q ‘Fiat Flex Connector 

7-way 62p 
Synchime Front Panel £1.25 
0.156” 2 x 22 Way P.C. 


13. (7) VIC Programmers Reference 

Guide (WA33L) (cat. P63) ’ 

14, (19) How to Use Op-Amps by E. A. 
on Parr (WA29G) (cat. P35) 

1. (3) De Re Atari (WG56L) (cat. P62) 15. (13) Atari BASIC Learning by Using 

by Thomas E. Rowley (WG55k) 
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BK77J 
BK79L 


3.5 2. (2) Games for the Atari by S. Roberts 
FG23A 2x28 WayP.C.Edgecon CN ASAD Cat Pee) (ar ee) 
eee 3. (1) Audio Circuits and Projects by 16. (—) Radio and Electronics Colour 

B20W Doorbell P.C.B. £1.92 Graham Bishop (XW46A) (cat. Codes and Data Chart (RHO5F) 
GB25C Code Lock P.C.B. £2.92 P41) (cat. P30) 
GB29G Dragon RS232 Interface 4. (4) Cost Effective Projects Around 17. (15) Electronic Synthesiser Projects 

P.C.B. £3.62 the Home by John Watson by M. K. Berry (XW68Y) (cat. 
GB30H Probe Upper P.C.B. 98p (XW30H) (cat P41) P50) 
GB31J_ Probe Lower P.C.B. 98p 5. (6) Projects for the Car and Garage 18. (12) Power Supply Projects by R. A. 
GB37S Dragon I/O Port P.C.B. £2.95 by Graham Bishop (XW31J) (cat. Penfold (XW52G) (cat. P38) 
GB38R_ Synchime P.C.B. £1.20 P30) ; 19. (9) The BBC Micro — An Expert 
GB42V_ Spectrum RS232 tnter- 6. (11) Remote Control Projects by Guide by Mike James (WKO4E) 


Owen Bishop (XW39N) (cat. (cat. P63) 


face P.C.B. £3.95 : 
cae : P43 20. (—) VIC Revealed by Nick Hamp- 

LKO9K = Mini-lab Kit £32.50 7. (-) Gre uanane Telephone Elec- shire (WA32K) (cat. P63) 
LK12N Dragon RS232 Interface tronics by George L. Fike and 

Kit i £13.75 George E. Friend (WK45Y) (see These are our top twenty best selling books 
LK13P Logic Probe Kit £9.95 note) based on mail order and shop sales during 
LK14Q = Code Lock Kit £19.98 8. (5) Master Memory Map (XH57M) April, May and June 1983. Our own pub- 
LKI5R_ = Synchime Kit £10.90 (cat. P62) lications and magazines are not included. 
LK18V Dragon t/O Port Kit £13.95 9. (10) Electronic Security Devices by We stock over 500 different books to do 


R. A. Penfold (RL43W) (cat. P40) with electronics and computing and the 


LK21X oe oes £17.95 10. (8) The 6809 Companion by M. full range is shown on pages 29 to65 of the 

eon J ? James (WG88V) (cat. P63) 1983 catalogue, page 15 of issue 6, pages 
QY54J = Low Current Display £2.89 11. (16) The TTL Data Book (WA14Q) 60 and 61 of issue 7, and of course the new 
QY55K MC 14419 £3.86 (cat. P33)) books section of this magazine. 


QY57M 2716/M7 Note: For full details of WK45Y please see 


12. (17) Programming the 6502 by Rod- 
» page 60 of issue 7 of this magazine. 


nay Zaks (XW80B) (cat. P54) 









NEW ITEMS PRICE LIST Continued from page 37 


Sword of Fargoal (+16K) 1C-KKO9K HK13P Digital Techniques Trainer BK67X Moisture Scale Price £0.20 LKO3D MOSFET Bridging Amp Kit 
£20.75 Price £89.95 GA16S Panic Button PCB__ Price £1.25 rice £9.95 
Tank Arcade 1C-KH18U £11.95 HK14Q Assembled Digital Techniques GA17T MOS-Amp Bridge PCB LKO4E Scratch Filter Kit Price £24.90 

Typo 1E-KK18U £29.95 Trainer Price £169.95 Price £1.96 LKOSF DX’ers Audio Processor Kit 
CONNECTORS KH15R Microprocessor Course GA96A Programmable Timer PCB Price £14.95 
BK74R 0.156in 2 x 12 way PC Edgcon Price £99.95 { Price £1.49 LKO6G Sweep Oscillator KitPrice £18.95 
Price £2.36 HK16S Interfacing Micros Ce GBO9K Modem Main PCB Price £5.20 LKO7H SHE ae Timer Kit Price £27.50 

Price £99.95 GB10L Modem PSU PCB __ Price £1.75 LKO8J ZX81 Modem Interface Kit 
HEATHKIT HK17T Advanced Micro Course GB11M Sound Generator PCB Price £24.95 
HKO1B Digita Digital Alarms Clock Price £99.95 Price £2.25 LK101L Crystal Calibrator KitPrice £16.95 
Price £34.95 HK18U Microprocessor panes GB12N Inverter PCB Price £1.99 LK11M VIC20/64/RS232 Interface Kit - 
HKO2C Informer Alarm Price £69.95 e £189.95 GB13P Scratch Filter PCB Price £2.20 ice £9.45 
HKO3D Infra-Red Alarm Price £149.95 HK19¥V Assembled Nieepmeceee GB14Q 2X81 TV Sound/Inverse Video LW9SD Inverter Kit Price £49.95 

HKO4E Electronics for Hobbyists Trainer £329.95 PCB Price £2.20 LW96E Sound Generator Kit 

ice £64.95 HK20W Hero Robot £1,599.95 GB17T VIC20 Taclkback PCB Price £10.95 
HKOS5F DC Electronics Course HK21X Robotics course Price £99.95 Price £3.36 LW97F Panic Button Kit Price £4.50 


Price £49.95 
KHO6G AC Electronics Course 


Price £54.95 
ae ae Semiconductor Electronics 
£54.95 
Kaas eee cctonle Circuits Electronic 
Cou £64.95 
HKOOK T, Test Equipment Course 
ice £64.95 
HK1OL Experimenter Tiainer 
£74.95 
HK11M Assembled Trainer 
Price £159.95 


HK12N Digital Techniques er 
rice £79.95 
38 


HK22Y Practice Oscillator Price £24.95 
HK23A Dip Meter i 
HK24B Cantenna Dummy road 


e £29.95 
HK25C Antenna Coax Pe 


Price £24.95 
HK26D RF Oscillator £54, 
HK27E Audio Generator Price £145.95 
HK28F Capacitance MeterPrice £139.95 
MUSICAL & EFFECTS 
XG30H Echo Machine EM-006 £55.00 
PROJECTS AND KITS 
BK66W Modulator UM1286 

Price £11.90 


GB18U 2X81 Talkback PCB Price £2.45 
GB19V DXers Audio Processor PCB 
Price £1.90 
GB21X CMOS Crystal Calibrator ag 
Price £2.72 


GB22Y Sweep Oscillator PCBPrice £3.25 
GB23A ZX81 Modem Interface PCB 


Price £4.75 
GB24B Enlarger Timer PCB £3.96 
GB28F VIC2C RS232 Interface PCB 

Price £2.90 
LKGOA VIC20 Talkback Kit Price £24.95 
LKO1B 2X81 Talkback Kit Price £19.95 
aria 2X81 TV Sound and Heike 

it 


LW98G Programmable Timer Kit 
Price £8.45 


LW9SH Modem Kit Price £39.95 
SEMICONDUCTORS 
39N 4412VP Price £14.74 
43W XR2211CP Price £4.45 
Y50E SP02 Price £11. 38 
Y52G 2716/M6 Price £8.50 
¥53H BF173 Price £0.41 
WOUND COMPONENTS 
XG29G Inverter Transformer 
Price £22.50 


Maplin Magazine September 1983 









































= CLASSIFIED 





VARIOUS 


MAPLIN STEREO cassette deck kit 
(P.234 in catalogue). PCB's 
assembled, otherwise unbuilt, vgc, 
including all packing and 
accessories, cost £40. Sell £25. 
Tel. Bristol (0272) 772965). 

100 ELECTRONICS magazines for 
sale, consisting 62 Practical 
Electronics, 31 Practical Wireless, 
7 Elektors. Offers invited. Phone 
Pete (Formby 79388). 

A.S.R.33 TELETYPE with papertape, 
£50 ono, connoisseur BD2 
turntable M75ED2, vgc, £30; Lowrey 
TG1 organ, immaculate, £400. 
Caterham 47784 after 7 p.m 

$X 200 scanning monitor receiver 
12v input, complete with brackets 
for mobile use, set top antenna, 
large scale circuit diagrams incl. 
modification and instruction booklet, 
£125. 0695 31614. 

538A KIKUSUI 5MHz oscilloscope, 
hardly ever been used, still in box. 
Interests changed to computing. 
Swap for 16K Spectrum or offers. 
M. Swanson, High Street, Spilsby, 
Lincs. 

FOR SALE, Practical Wireless, April 
1972 to April 1981, £25 ono. Can 
deliver locally. Tel. Fence Houses 
(Durham STD) 854734. 


MUSICAL FOR SALE 


MIXER FRONT panel, Allen & Heath 
16 into 4 into 2 studio mixer, fully 
punched & legended; £20. 

Canvey 694900. 

MAPLIN S600S synthesiser, 
professionally built, cash needed 

so only £100 more than component 
value. £700 ono. 0264 4850. 
(Andover). 

KORG MS10 synthesiser, as new, with 
guarantee, £200; swop for BBC 
A/B micro in good condition, 

16K ZX81. Lots of hardware, £100. 
36 Sunningdale Avenue, Lowestoft, 
Suffolk. Tel. (0502) 64729. 





If you would like to place an 

« advertisement in this section 

_ then here's your chance to tell 
Maplin's 180,000 customers 
what you want to buy or sell, 
absolutely free of charge. We 

_ will publish as many 
advertisements as we have 

"space for. To give everyone a fair 

. share of the limited space, we 
will print 30 words free of charge. 
Thereafter the charge is 10p per 
word. | 
Please note that only private 
individuals will be permitted — 

+ 


MAPLIN 5600 synth. kit, complete 
order without components and 
cabinet, PCB’s, mounting brackets, 
front-rear panels, hinges, book, still 
unpacked. Catalogue price £68. 
Sell £30. Phone 01-840 4336. 
,CRUMAR STAGE piano, 60 note, 3 
voice, sustain pedal, case and stand, 
ideal for group, home or studio, 
£150 ono. Banbury 720056. 

FOR SALE electronic organ, Casio 
403, plays 25 different instruments, 
16 rhythms, plus much more. Still 
under guarantee. £200 ono. Tel 
01-891 3079. 

ALAN DOUGLAS electronic organ 
(dismantled), 2.6in manuals, all 
coils, chassis, generators, valves, 
frame, room wanted, buyer collects, 
£30. Tel. 061 761 2952. 


COMPUTERS FOR SALE 


MZ80K 48K 48k, with Basic and 
Pascal, manuals and software, £300 
ono. 15 Stramane Close, Brant Road, 
Lincoln. Lincoln 42036 
VDU-FERRANTI with green display, 
ideal as monitor and keyboard. 
Documentation supplied. Includes 
high current psu 5v and #12V, 

£50 ono. Tel. Orpington 71317. 





to advertise. Commercial or 
trade advertising is strictly 
prohibited in the Maplin 
Magazine. 
Please print all advertisements 
in bold capital letters. Box 
numbers are available at £1.50 
each. Piease send your 
advertisement with any payment 
necessary to: Classifieds, 

Mag, P.O. Box 3, 
Rayleigh, Essex SS6 8LR. 
For the next issue your 
advertisement must be in our 
hands by 5th October 1983. 


ZX81 #16K with sounder, + Zonix 
prog. Sound generator + manual/ 
books/tapes all nearly new, £89. 
Peter Cunningham, 11 Berwyn 
Ave., Penyffordd, near Chester. 
Tel. Caergwrle 760172. 

ATARI 400 16K program recorder, 
basic cartridge, many books, 
magazines, manuals. Four game 
cartridges. Lots of extras including 
joysticks. Cost £450+, sell for £350 
ono. Tel. 0375 672077. 

NASCOM 2 with NAS-SYS 1, 16K 
memory, wooden box, two available 
at £150 each. Foulds, 42 Cotswold 
Avenue, Ipswich. Tel. 214004. 
MAPLIN ZX81 Talk-Back 
unassembled for sale or exchange 
with ZX81 or ZX80 assembled or 
unassembled. Offers. Hamid Reza 
Tajzadeh, 4th Floor, No. 11 

Street, No. 3, Noarmack Tehran 
16479, Iran. 


CLUB DETAILS 

ALWAYS WELCOME, new members 
to help support free enterprise in 
space, promote space exploration 
and oppose the moon treaty. For 
further information write to Free 











Space and Space Settlers 
Society(MM), c/o Christ Forrest, 8 
Barton Bridge Close, Raglan, Gwent. 


UNIQUE non-commercial scheme 
helps with the purchase, sale 

and exchange of Atari VCS 
cartridges. Pilot scheme by Atari 
enthusiasts for all Atari users. 
S.A.E. for details to The Secretary, 
V.G.E.S., 25 Rona Road, London, 
NW3 2HY. 


WANTED 


WANTED URGENTLY manuat/circuit 
any data (or loan forcopy and return), 
postage refunded. For Furzeehill 
Oscilloscope type 0100 (1956). P. 
Merriman, 41 Wattleton Road, 
Beaconsfield, Bucks, HP9 1SD. 
WANTED CIRCUIT diagram of a 
single channel on/off radio control 
system to operate on any frequency. 
Mr. D. Corder, Low Weasdale, 
Newbiggin-on-Lune, Kirkby Stephen, 
Cumbria. 

FIELD TELEPHONES, pair wanted, 
any type, including handset, bell 
and hand-generator. Preferably 
USA type EE8 in leather case. Phone 
0234 67729 (Sundays). 
TRANSCENDENT 2000 required, 
must be in good condition, unfinished 
kits considered. £56. Mr. C. Fyson, 
17 Kitchener Road, Hampton Park, 
Southampton, Hampshire S02 3SF. 
WANTED audio pre-amp |.C. (number 
Nikko GO003) and circuit diagram/ 
service manual for Nikko TRM 30 
amplifier. Would consider complete 
amplifier. 

Contact Andy Bryson 26 South 
Crescent, Ardrossan, Ayrshire 
(0294-63829). 

WANTED: INFORMATION on ¢.C. No. 
A-Y-1224A (Digital Clock), am having 
very great difficulty in obtaining 

this particular chip. Contact S. R 
Jefferies, 47, Nutfield Road, 
Coulsdon, Surrey CR33JP. 

01-668 2833. 





eEXHI3ILION NeWS 


Maplin are pleased to 
announce that they will be 
exhibiting at no less than three 
different shows over the next few 
months. In addition to ai! our 
normal! displays of computers 
and software we will have, on 
show for the first time, our new 
robot, Hero 1. Hero can see, 
speak, detect moving and 
stationary objects and 
determine their distance, pick 
up small objects, move in any 
direction, and learn from your 
instructions. He will be meeting 
the public at selected times 
throughout the shows, and 
would be very pleased to make 
your acquaintance. 

The Maplin Modem will also 
be working, together with a 
demonstration of Maptel and 
Cashtel, the Maplin shopping- 
by-computer system that points 
the way to the future, allowing 
you to buy goods and access 
information 24 hours a day. 

A representative of the Atari 
User Group will be on hand to 
answer questions at al! three 








shows, and the latest issue of the 
User Group magazine will be on 
sale. 

The Great Home 
Entertainment Spectacular is 
the first of the shows, and 
printed on this page you will find 
a voucher worth £1 off the 


Take thj 
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normal price of your entrance 
ticket. The show organisers have 
planned a series of competitions 
and games, treasure hunts, live 
performances, product 
demonstration, and computer 
games, so there should be 
something for everyone. Tne 











show is open from 11.30 am to 
9.00 pm every day except 
Monday, when it will open at 
5.00 pm, and it runs from the 
17th to the 25th of September at 
Olympia, London. Tickets are £3 
adults, £2 children. 

From the 29th of September 
to the 2nd of October we have the 
second in our series of shows, 
the 6th Personal Computer 
World Show, at the Barbican, 
London. Opening hours are from 
10.00 am to 7.00 pm every day 
except Sunday, when the show 
closes at 5.00 pm. Tickets are 
priced at £3 for adults, £2 for 
children. 

Finally, we have the 
Electronic Hobbies Fair at 
Alexandra Palace, London, from 
October the 27th to the 30th. The 
show is open from 10.00 am to 
6.00 pm every day except 
Sunday, when closing time is at 
5.00 pm. Tickets are priced at 
£2.00 for adults, £1.00 for 
children. 

We look forward to seeing 
you. 
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Ups and Downs 


It is usually only the more interesting 
space shots which attract the attention ofthe 
news media. This often gives the impression 
that satellite launches are few and far 
between, with perhaps the odd Space 
Shuttle launch now and then. Nothing could 
be further from the truth, for there are many 
launches of all manner of craft throughout 
the year. Most of these are put up by the Big 
Two, America and Russia, but quite a few 
launches are made by countries such as 
Japan, India and, of course, Britain. Some 
indication of the numbers involved may be 
obtained from the following; in December of 
last year the Russians Jaunched seven 
satellites of various types, and of the total of 
121 launches during 1982, 101 were 
Russian, 18 from the USA, 1 from Japan and 
1 from China. 

Most of the Soviet satellites were military 
in nature, ranging from the surveillance 
devices mentioned in a previous issue to 
communications satellites. Such activity is 
not an unusual event, for during January of 
this year, the Russians launched another 
four rockets; one of these is particularly 
interesting, since it carried aloft a batch of no 
less than eight small military communica- 
tions satellites. 

It should be -no surprise to find the 
Japanese active inthe business of satellites, 
and doubtless they see it as another area to 
exploit with their usual acumen. The first 
Japanese satellite launched iri 1983 was a 
communications satellite, launched from 
the Tanegashima. Space Centre near Taka- 
zaki on the 4th February. This was followed 
by an astronomical satellite, Astro-2, laun- 
ched on the 20th February from the 
Kagoshima Space Centre. This last satellite 
will be used for detecting and monitoring 
celestial X-ray sources. 

With all these satellites going up it is not 
surprising that there are many that come 
down. Some of these come down of their own 
accord, due to the decay of a rejatively low 
Grbit, whilst some are brought down deli- 
berately. These, of course, are the military 
surveillance satellites which are recovered 
in order to retrieve the information they 
contain without divulging the contents by 
transmitting it over a radio tink. During 
December 1982 and January and February 
1983, fourteen space-craft were recovered 
or re-entered, most of them of Russian 
origin. 


Amateur Satellites 


Many radio Hams will be waiting with 
anticipation for the launch of the Jatest 
amateur satellite, the so-called Phase 3-B, 
aboard the Arlane launch vehicle. Some 
readers may recall that the last attempt to 
use this launcher to put a payload aloft 
ended with the whole lot splashing down in 
the Atlantic. This was attributed to a break- 
down in the third stage turbo-pump. As a 
consequence, the launch of the next mission 
has been put back while this component is 
rigorously checked over in order ensure that 
there is no repetition of such an expensive 
failure. The ‘amateur satellite: will again ‘be 
going as a ‘piggy-back’ payload, the main 
satellite in this case being the European 
communications satellite, ECS-1. 

If this launch proves to be successful, 
and by the time you read this it should have 
gone, then another satellite will be-available 
for amateur use, which will then be known as 
OSCAR 10. 

The prior satellite to this one, OSCAR 9, is 
still not completely out. of the woods. This 
‘pird’ is rather different from other amateur 
satellites, in that it carries scientific experi- 
ments and no transponders. A transponder. 
is a sort of space répeater, used for re- 
transmitting radio signals. over jarge. dis- 
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by Mike Wharton . 


tances. Unforiunately, complete control has 
not been regained since it came back on the 
air, and it must be feared that its orbit will 
rol —Yor- Wm oy -1"70) 019 (arom ele) at me) Maren e-3 40] dam ol-1iel¢-21 ¢ 
is able to realize its full potential. 


Space Astronomy 


The number of satellites dedicated to 
research from the vantage point of space 
continues to increase: During May this year a 
satellite was faunched by the European 
Space Agency, ESA, to study distant X-ray 
sources. Called EXOSAT. its two-year mis 
sion. will be to observe some of the most 
unusual and violent events in the known 
Universe. For example, it is intended to be 
used to examine the disappearance of 
matter into ‘black holes’ as well as the 
massive out-pouring of X-rays from some of 
the remote radio galaxies. One particular 
feature of this craft is its ability to be pointed 
at these sources to an accuracy of one 
thousandth of a degree of arc. which is 
claimed to be some fifty times better than 
hitherto achieved , é 

Another similar. space-craft. but one 
which 1s observing a completely different 
part of the electro-magnetic spectrum. is the 
infra Red Astronomical Satellite: IRAS..A 


Sayitwith % 
ATELLITES 


nl ll 
ug 


ogy 


recent achievement of this craft was the 
detection of a comet, which eventually 
became wisible to the naked eye: in recog 
nition of this the comet was named IRAS. 
Araki-Alcock. This craft was mentioned ina 
previous article, and the supply of liquid 
helium used to cool the infra-red sensors 
seems to be holding up well and tt has 
provided a great deal of information to 
astronomers on this part of the spectrum 


Space Shuttle - 


The next scheduled flight of the Ameri 
can Space Shuttle will be in the autumn this 
year. The primary aim of this flight will be to 
carry the joint U.S.-European Spacelab aloft 
One of the interesting aspects of this flight is 
that NASA has given the go-ahead for one of 
the crew, Dr. Owen Garriott. to take an 
amateur 2-metre band transceiver with him. 
Thus it wili be possible for radio amateurs all 
over the world to make contact with the call 
‘CQ from W5LFL aboard the Space Shuttle’, 
for WSLFLus Dr. Garriott’s amateur call-sign 
Exactly how successful this provesto ke only 
time will tell, and certainly one of NASA's 
stipulations is that any transmissions must 
not interfere in any way with the planned 
mission of the Space Shuttle d 
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Finally, a few words on the latest develop 
ments tn Direct Broadcasting by Satellite 
This service is the one which 1s already 
enjoyed on a somewhat limited basis in 
some parts of the world, and which 1s 
intended to be available in Europe by the end 
of 1986. The satellite which will carry the TV 
signals 1s Olympus (previously L-Sat) pre 
sently being built by the British Aerospace 
Corporation. The U.K. has been allocated 
five d.b.s. channels in the 12 GHz band and 
the first two of these will be made available 
for two new BBC programme services. The 
three remaining U.K. d.b.s. channels will, no 
doubt, be allocated in future years. The 
channel bandwidth available with this sys 
tem is around 10 MHz, which is appreciably 
larger than the 5.5 MHz offered by terrestrial 





transmussions. This has led to suggestions 
that the extra bandwidth should be used to 
improve the definition of the system. There 
are several ways in which this could be done; 
ane method would use the same number of 
lines and frames as at present. 625 and 50 
fields per second. but circuitry in the 
receiver would store the video information 
and enable the production of a picture with 
1250 lines or 100 fields per second or 
possibly both. Although there is no more 
information transmitted, a display with 
much less fine structure and free from 
flicker could be visually more pleasing. The 
longer term goal is to transmit true high 
definition television (h.d-tv.), where the 
picture would actually be generated and 
transmitted on higher line and field rates, 
and hence would genuinely contain more 
information. The difficulty here is that real 
h.d.tv. requires a bandwidth of about 30 
MHz and ts thus beyond the capacity of the 
presently planned channels in the 12 GHz 
ley-Jale| 

Some may wonder if all this activity 1s not 
going to be overshadowed by developments 
in cable TV. Although cable TV, whether 
(olTi (a) ole) ¢-xe Mm Ohya) ©) d(er-] i] ola -melanexey-).dt-] met] 0)( 
does give some freedom from the bandwidth 
restrictions, the development of such sys 
tems must be regarded as a long-term 
project and assuchit 1s almost impossible to 
put atime scale on them. On the other hand, 
satellite TV is almost upon us and 1s 


* immediately available to everyone, with a 
. Suitable TV that is, which cable TV will not be 
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* Attracts attention with or without — 


* Uses existing doorbell components 


* Simple to instal 


deaf a doorbell is obviously use- 

less. This circuit is an attempt to 
increase the chance of getting the 
attention of a deaf person by flashing a 
} light or lights on and off several timesin 
the deaf person’s room(s). Also the bell 
can be made to ring several times for 
the benefit of anyone who is only hard of 
hearing and also for the person who 
pushed the bell switch. 


Circuit Description 


Figure 1 shows a typical doorbell 
| system. Figure 2 shows the circuit for 
| the doorbell for the deaf which uses all 
of the existing hardware. There are two: 
7555 timers, the first of which is in 
monostable mode with a period of 
| about 2-20 seconds determined by 
RV1, R2 & C2. When the push switch is 
pressed, the output of IC1 goes high for 
| 10 seconds and this enables IC2 to 
work ina stable mode (i.e. oscillate) ata 
rate of once every two.seconds set by 
C3, R3, R4 & RV2. IC2 turns the relays 
| on and off which in turn switches the 
| bell and lights on and off about 5 or 6 
| times. A 5A fuse is included in the 
lighting circuit for safety. S2  dis- 
engages the bell relay if, for example, 
children are sleeping. S1 disengages 
| the light relay if it is necessary that the 
lights don’t flash, e.g. for a photo- 
} graph. also this allows normal doorbell 
operation simply by turning $1 off 
and setting RV1 to give one ring per 
| push. D1 prevents large back EMFs 
from the relays destroying the rest of 
the circuit. 
Note that the 7555 timer has been 
used instead of the 555 timer, because 


Fé the hard. of hearing or the 


| of the long time constants involved 


| and for the lower power consumption in 
standby mode (useful if the circuit is 
battery operated). 
The P.S.U. is the easiest part of the 
circuit but may need the most careful 
looking at, depending on the existing 
| doorbell. If you have no doorbell at 
| present or if your doorbell power supply 
jis not suitable (see below) then the 
| circuit for the power supply in figure 3 
will work. BR1 rectifies the 8V A.C. and 





Figure 1 








Mains ole 
to light bulbs 


Figure la 
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Front door 












this is then smoothed by C1. IC3, C4 & 
C5 provide extra smoothing and voltage 
dropping if required. D2, if fitted, pre- 
vents wrong connection by a D.C. sup- 
ply. With the Maplin transformer the 
regulator is not used and a wire link is 
used in the position marked for D2 
(Figure 4b). 

A suitable supply is: 

a) D.C. 9-15V — In this case BRI, 
C1 and the optiona! regulator should 
not be fitted. D2 should be fitted as in |, 
figure 4b. Also links should be fitted in 
place of BR1 as shown in figure 4c. 
(Note that batteries will run down every 
6 months or so, and therefore a trans- 
former. may be a better long term 
solution). rr, 

b) A.C. 8-12V — From a Bell Trans- |. 
former (as this is built for the job). The } 
power supply is built as if using the | 
Maplin transformer; but make sure that 


D1=1N5406 
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To relay 
for Bell 


Figure 3. Power supply. 


the connections to the bell (via relay B) 
come from the pair of transformer 
windings that the bell was originally 
connected to. 

c) A.C. 12-20V — From a Bell Trans- 
former. The power supply is built as for 
the Maplif’ transformer but uses the 
optional regulator section. Also connec- 
tions to the bell (via relay B) should 
come from the pair of transformer 
tappings that the bell was originally 
connected to. 


Constructional Details 


The P.C.B. should be built up as in 
figure 6 by soldering in components in 
‘|order of increasing height, inserting 
veropins into the low voltage output 
holes. Remember that you will only 
need to use some of the components 
listed for your type of power supply. 

Check the P.C.B. after completion, 
especially for solder blobs, dry joints 
and correct polarity of devices; an 
electrolytic capacitor connected the 
wrong way round makes a nasty mess 
| when it blows up. The unit is now ready 
for testing. Temporarily short across 
each of the two sets of contacts going to 
the switches S1 and S2. 

Put RV1 and RV2 in their mid- 
positions and temporarily connect the 
input to the P.S.U. Give a trial push of 
the doorbell by shorting the two vero- 
pins for the bell push together. Both 
relays should click on and off several 
| times. RV1 adjusts the total length of 
time the doorbell operates for after a 
bell push. RV2 adjusts the length of 
time between individual flashes of the 
lights (should these need frequent 
alteration then potentiometers can be 
used). 

If the unit does not work there are 3 
main things to check: 

1) Is the voltage across IC1 pins 1 and 

8 between 9 and 16V? If not then 
the power supply is at fault. 

2) If the output of IC1 does not go high 
for 2-20 seconds when the bell is 
pushed, then IC1 or an associated 
component are at fault. 
| 3) If the output of C2 does not oscillate 
between positive and negative sup- 
ply when IC1 output goes high, then 
IC2 or an associated component is 
at fault. 

The P.C.B. will now be ready to be 

| fitted into a case. For a functional unit 

_ | an AB13 case can be used, but for a 
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If regulator is not fitted 
C4&5are not required. 
D2 may be fitted instead. 
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e Figure 4. 





more attractive finished product a type 
215 Verocase should look better. A 
suggested set of drilling details for an 
AB 13 case are shown in figure 5. 
When drilling is complete, fit grom- 
mets and the fuse holder where marked 
and insert the mains wires coming from 








4 Holes 09,5 
for small grom: 


3 Holes 
a5 


Figure 5. Drilling instructions. 


outside the unit. 

Solder these wires directly to the 
P.C.B., along with an extra earth lead, 
connected to a soider tag which should 
be attached to the case with a 4BA bolt 
and shakeproof washer. 

Then fix the P.C.B. down to the case 








2 Holes 06,5 


2H 
for $182 oles O 12 


for S/R grommets 





Hole 012,7 
for FS1 











with the 3 P.C.B. stand-offs, or 4BA 
bolts and metal spacers. 

Finally the switches on the front 
panel and low voltage connections to 
bell, P.S.U. and bell push can be 
connected to the P.C.B. 

One final point: remember that 
connections to relay A are at mains 
voltages, so do not have the mains 
connected when the case is open for 
adjustments. Hopefully the unit will 
now be ready for use. 

Good luck! 
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MAPLIN GB20W iSS.2 
DOORBELL PCB 








Power supply 
Transtormer 





Note components marked * may or may not be used, see text. 
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| a O Lights L 
| Ww FS1 
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| f+ @ WARNING So : 
4 MAINS. Mains N 
| —_ 1 V7 c3 N Om-iten 
| 
“Tl r 
| To $2 To S1 
| Figure 6. PCB layout and overlay. 
| tint nancies 
Miscellaneous 
DOORBELL FOR THE DEAF PARTS LIST $1.2 Sub-min Toggie A 2 off 
Resistors — All 0.4W 1% Metal Film og Sarempeoed o, ey 
5 al a al eT Fuse 5A 20mm (WRO7H) 
R3 22k (M22K) Safefuseholder 20 (RX96 
R4 _ 68k (M68K) Grommet small 4 off (FWS59P) 
RVI 1M Hor-sub min Preset (WRE4U) ee SON iy a 
RV2 100K Hor-sub min Preset (WR61R) *BRL BY164 (QF43W) 
. Doorbell PCB (GB20W) 
Capacitors 
Cl 1000uf 25V Axial Electrolytic (FB83€) Case AB13 (LFL 
c3 10uF 25V Tantalum (WW69A) pies ie es an 
*C4,5 100nF Polyester 2off — (BX76H) —— q 
C2 22uF 16V PC Electrolytic (FFO6G) if there is no existing doorbell, suitable components are:— 
, . Bell Fi. 
+s Wap ael e : Bell Transformer (FL378) 
Dl 1N5406 (QL85G) Bell Push (FQ08) 
ee 2 pees 2 oft (QL73Q) Bell Push + Nameplate {FQO9K) 
o H63T) Wire to bell push (XR39N) 
+103 uA7812UC (QL32k) Bur 
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Practical Electronic Building 
Blocks Book 1 
by R. A. Penfold 
Virtually any circuit will be 
found to consist of a number of 
distinct stages when analysed. 
Some circuits are specialised, 
but in most cases they are built 
up from building blocks of — 
Standard types. This book is 
designed to aid electronics 
enthusiasts who like to 
experiment with circuits and 
produce their own projects, and 
gives the circuits and produce 
their own projects, and gives 
the circuits for a number of 
useful buildirig blocks with 
details of how to change the 
parameters of each circuit to 
suit individual requirements 
where relevant. 
1983. 110 pages. 180 x 110mm. 
Order As WK51F (Book BP117) 
Price £1.95 NV 


Practical Electronic Building 
Blocks Book 2 
by R. A. Penfold 
This is the seque! to Book 1, 
and follows much the same 
pattern using different circuits. 
The two books do not overlap, 
and have been specifically 
written to complement each 
other, Book 1 dealing mainly 
with circuits to generate signals 
and Book 2 with circuits that 
process them. 
1983. 94 pages. 180 x 110mm. 
Order As WK52G (Book BP118) 
Price £1.95NV 


The Pre-Computer Book 
by F. A. Wilson ; 
Aimed at the absolute beginner 
with no knowledge of computing, 
this entirely non-technical 
discussion of computer bits and 
pieces and programming is 
written mainly for those who do 
not possess a microcomputer 
but intend either to one day 
own One or simply wish to know 
something about them. Also 
highly recommended for the new 
computer owner who may be 
beset with uncertainties and, 
also, the person who cannot 
understand the jargon and 
technical terms used by most 
manufacturers in their sales 
leaflets. 
1983. 78 pages. 180 x 110mm. 
Order As WK50E (Book BP 115) 
Price £1.95NV 


Mastering the Colour Genie 
by fan Sinclair 
This book covers the BASIC of 
the Colour Genie, including the 
use of the colour graphics and 
sound, as well-as the very 
comprehensive set of data 
filing/handling instructions. A 
whole host of programs are 
illustrated for you to enjoy as 
you become more proficient and 
able. You are shown how to write 
your own programs so that you 
are soon in command of this 
_ Powerful machine. 

1983. 148 pages. 234 x 155mm. 
Order As WK54J (Master the 
Colour Genie) 

’ Price £6.95NV 
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Assembly Language Assembled 
for the Sinclair ZX81 
by Anthony Woods 
The ZX81 does not allow you 
to enter assembly language 
programs directly, they have to 
be translated into machine 
code before they will run. There 
is, however, a software solution. 
One company has produced the 
ZXAS assembler and ZXDS 
disassembler programs which 
can be used to translate 
assembly language 
automatically to and from 
machine code, using standard 
Zilog mnemonics. This book has 
been designed especially for 
use with these programs. At the 
same time, it is structured in 
such a way that the reader can 
learn to program in assembly 
language just as easily as they 
learnt BASIC. 
1983. 154 pages. 234 x 153mm. 
Order As WK60Q (2X81 
Assembly Language) 

Price £7.65NV 


The Complete Spectrum ROM 
Disassembly 
by Dr lan Logan & Dr Frank 
O'Hara 
Every routine in the ROM has 
full comments on what its 
function is and how it relates 
to the other functions in the: 
ROM. Overall, the 16K ROM 
program offers an extremely 
wide range of BASIC functions 
and commands, and this book 
makes all the functions and 
entry points available for use 
in your own programs or for 
modifications into special 
routines. 
1983. 232 pages. 214 x 141mm. 
Order As WK57M (Spectrum 
ROM Disassembly) 

Price £9.95NV 


The Dragon 32 Games Master 
by Keith & Steven Brain 

This book shows you how to 
write your own top class games, 
taking you line-by-line from 

the first principles of writing 
the simplest games right through 
to the design, construction and 
testing od adventure games 
which can rival commercial 
software in complexity and 
presentation. 

1983. 200 pages. 239 x 152mm. 
Order As WK58N (Dragon, 
Games Master) Price £7.40NV 








Lynx Computing 
by lan Sinclair 
Aimed at all users, this book 
starts at the very beginning 
with how to set up the machine. 
It then goes on to guide you 
step-by-step until you become 
sufficiently expert to write your 
own programs and start using 
your machine creatively. Many 
useful programs are included 
and you will continue to find 
the book useful as a handy 
reference even after you have 
mastered all the techniques. 
1983. 148 pages. 234 x 155mm. 
Order As WK55K (Lynx 
Computing) 

Price £7.85NV 


Discovering BBC Micro Machine 
Code 
by A. P. Stephenson 
You can unlock your micro’s 
latent powers with machine 
code, generate fast-moving 
graphics, make more effective 
use of peripherals and ancillary 
equipment, save precious 
memory and get to know your 
machine better. This book will 
show you how to get started, 
using many short programs 
and routines. 
1983. 148 pages. 234 x 155mm. 
Order As WK56L (BBC Machine 
Code) 

Price £7.85NV 


Advanced Programming for the 
16K 2X81 
by Mike Costello 
A description of the techniques 
that can be applied to the 
ZX81 in order to overcome some 
of its inherent limitations. This 
involves some investigation of 
the ZX81’s operating system, 
discussion of BASIC sub- 
routines, as well as details of the 
application of Artificial 
Intelligence techniques to 
programming for the ZX81. Later 
chapters are devoted to the use 
of assembly language 
programming techniques, 
hybrid programming 
techniques, hybrid 
programming — mixing BASIC 
with machine code, and 
developing utility programs 
to suit the user’s own particular 
needs. 
1983. 126 pages. 234 x 153mm. 
Order As WK59P (Advanced 
16K 2X81 Programming) 

Price £6.55NV 


BASIC and PASCAL in Parallel 
by S. J. Wainwright 
This book takes the two 
languages and develops 
programs in both 
simultaneously. Emphasis is 
placed on structured 
programming by the systematic 
use of control structures; and 
modular program design is used 
throughout. Example programs 
are used to illustrate the program 
structures as they are 
introduced, and the reader can 
learn by example. As the title 
suggests, the book is intended 
as a bilingual introduction to 
programming which can beused 
to learn both languages 
simultaneously, and to learn 
programming techniques 
which are compatible with 
both languages. 
1983. 60 pages. 180 x 110mm. 
Order As WK53H (Book BP126) 
Price £1.50NV 


Electronics For Technicians 
by G. D. Bishop 
A comprehensive basic 
reference text for the fast- 
changing world of electronics. 
The book is designed to cover 
all the electronics content of 
the revised T.E.C. Certificate 
and Diploma programmes, fit a 
wide range of related courses 
including C.S.E. and ‘O’ level 
electronics, suit first-year 
degree courses and those 
fresh to the world of electronics. 
It includes a number of large 
clear diagrams supporting the 
text, together with photos where 
necessary. The text follows the 
pattern of the associated T.E.C. 
unit syllabus, but it has been 
extended where necessary to 
create a comprehensive 
electronics text. 
1983. 134 pages. 234 x 202mm. 
Order As WK61R (Electronics 
for Technicians) 

Price £5.95NV 


The Commodore 64 
Programmers Reference Guide 
This tells you all you need to 
know about your Commodore 64. 
The perfect companion to the 
User Guide, the manual presents 
detailed information on every 
thing from graphics and sound 
to advanced machine language 
techniques. This book is a must 
for all CBM 64 owners. Comes 
complete with circuit diagram. 
1983. 486 pages. 216 x 135mm. 
Order As WK62S (CMB64 


- Programmers Ref Guide) 


Price £13.25NV 


How to Design and Make Your 
Own PCBs - 
_by Robert Penfoid 

This book should enable you to 
familiarise yourself with both the 
simple and more sophisticated 
methods of producing PCBs. The 
emphasis is very much on the 
practical aspects of design and 
construction, and is highly 
recommended to all newcomers 
to electronics. 

1983. 66 pages. 177 x 110mm. 
Order As WK63T (Book BP121) 

Price £1.95NV 
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Solution to Problem 


If you recall, there was a little problem 
left for you to sort out in the last section. This 
was to deduce the Truth Table of an array 
made up of two-input NAND gates, and the 
result which you should have arrived at is 
givenin Fig. 1. Comparison of this table with 
published ones will show it to be that of the 
Exclusive-OR gate, (EX-OR). The common 
symbol for this gate, also known as the 
Difference gate, is shown in Fig. 2a. It is 
called the Difference gate since a look at its 
Truth Table will reveal that the output is high 
only when the inputs are different; the 
complement of this gate is the Exclusive- 
NOR gate, (EX-NOR), whose symbol is 
shown in Fig. 2b. This gate is also known as 
an Equivalence gate, since its output is high 
when the inputs are the same, and the Truth 
Table for this gate is shown in Fig. 3. 











Figure 1. Derived truth table for 2 input Exclusive 
OR gate. 









In 


In : - In 


Exclusive Exclusive 
OR gate NOR gate 





Figure 2. Symbols 








Figure 3. Truth table for Exclusive NOR gate 

it would be possible to produce an EX- 
NOR gate by adding an inverter to the 
output of the previous EX-OR gate made up 
from NAND gates, thus using a total of five 2- 
input NAND gates. This would be quite 
wasteful of gates, and not surprisingly it is 
possible to obtain both of these devices ina 
single package. Thus Fig. 4a. shows the 
pinout of the 7486, a quad 2-input EX-OR- 
gate package, and Fig. 4b. gives the pinout of 
the 74266, the EX-NOR gate package. 

This now completes the list of main logic 
gates, although there are a few others which 
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Figure 4. Pinouts 


can be obtained, but these really combina- 
tions of the above types in order to obtain 
‘programmable’ gates in the one package. 
An example of this is the 7451 AND-OR- 
INVERT gate, shown in Fig. 5; here it may be 
seen that the package contains two AND 
gates connected to the input of the NOR 
gate. It is left as an exercise for the reader to 
derive the Truth Table for this arrangement 
of gates. 


Multi-input gates 

So far we have really only concerned our- 
selves with gates having one or two inputs. 
Many of the devices available have more 
than this, as a glance atthe relevant pages of 
the Maplin Catalogue will reveal. For ex- 
ample, the 7430 is an 8-input NAND gate, 
shown for reference in Fig. 6 along with its 
Truth Table. Fortunately, this does not make 
the understanding of these gates that much 
more difficult. If you look back at the 
previous Truth Tables, as well as the one for 


the 8-input NAND gate, you will see that they - 


all Have a unique output state. An exception 
to this rule are the Truth Tables for the EX- 





OR and EX-NOR gates, which are special 
cases. The other gates have just one value of 
logic output for a particular set of inputs; for 
example, in a 2-input AND gate the outputis 
always low except when both inputs are 
high. In a 2-input NAND gate, the output is 
always high, except when both inputs are 
high, and this follows on for the 8-input 
NAND gate, where the output is always high 
except when all the inputs are high. 

That this is so can be tested by con- 
necting up a 7430 on a bread-board with a 


7451 AND -OR- INVERT GATE 





ie 


3 4 5° 6 7 


7430 8 INPUT NAND GATE 





Figure 6. Pinout and truth table 
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LED wired to the output, as shown in the last 
issue. If each of the inputs is connected to 
logic 1 then the output will be found to be at 
logic 0, with the LED extinguished. If one of 
the inputs is now taken to logic 0, then the 
LED will light up, and will remain alight while 
any number of inputs are held at logic 0. 


8x 10k 
pull-up 
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Figure 7. Part of counter/decoder circuit 


The use of such a device may be demon- 
strated by referring to the part of a circuit 
shown in Fig. 7. The problem here was to 
produce a signal from the output of the 8- 
input NAND gate after the counter had 

,counted a selectable number of clock 
pulses. To achieve this action, each.of the 
inputs is connected to logic 1 by a ‘pull-up’ 
resistor, thereby ensuring that the output 
will be logic 0. The numbers shown by the 
outputs from the BCD counter are the 
number of clock pulses which need to be 
counted before that particular output goes 
high, assuming a start from zero. Without 
going into any further detail of how the 
outputs from the counter would appear, by 
connecting the appropriate links it is pos- 
sible to set the circuit to count any value of 
pulses from 1 to 255. For example, if it were 
required to count up to 23 clock pulses 
before a logic 0 appeared at the outputof the 
NAND gate, then the links for 1,2,4 and 16 
would be made, since 1+2+4+16=23. 

The individual pull-up resistors are 
needed on the inputs in order to ensure that 
any unconnected inputs are held at logic 1; 
the value of these resistors is not all that 
critical, but it must be remembered that the 
output of the counter will be required to sink 
the current through them when it goes low. 
The BCD counter is a rather different type of 
animal from the ones we have encountered 
so far, belonging to the breed of sequential 
logic devices. This is a whole range of 
beasties which will be dealt with in a lot more 
detail in a subsequent article. 


Arithmetic Logic Units 

Any reader who has perused books or 
articles on the subject of micro-processors 
or micro-computers, and these days it's 
hard to avoid them, may well have come 
across the term Arithmetic Logic Unit, or 
ALU. This is the part of the micro-processor 
which is concerned with ‘doing sums’ and 
other logical operations. Needless to say, in 
a real life processor, this section contains a 
multitude of functional devices, but it is 
possible to emulate one of its basic building 
blocks, the Adder. Side-stepping the old 
jokes about venomous snakes, the digital 
adder comes in two types, the half-adder 
and the full-adder. However, before we delve 
into the workings of these circuits, it may 
well be a good idea to brush up on some 
binary arithmetic. 

| am sure everyone reading this is fully 
conversant with denary arithmetic, that is 
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working in powers of ten. In binary arith- 
metic the same rules apply, but in this case 
we are using the number base of two, with 
the digits 0 and 1. When two denary (or 
decimal) digits are added together there are 
two possible situations: 
a) a third digit, larger than the other two 
results, but smaller than the base of the 
number system, eg, 


5 1 
+3. +4 
8 5 The new digit, 8 or 5 in 


these examples, is called the SUM. 
b) the third digit is equal to or larger than 
the base of the number system, 
5 


8 
——_*6 ___+/ 
1 1 1 5 


CARRY SUM CARRY SUM Inthis case’ 


the position of the digits comes into play and 
the answer consists of two parts, the SUM 
and the CARRY. The generation of Sum and 
Carry occurs whatever number base is in 
use. In binary addition the generation of 
Carry bits occurs much more often, as there 
are only two digits. 
0 0 


1 
+0 +] +1 
Oo: 1 1 0 


SUM SUM CARRY SUM 
These examples cover nearly all the possible 
combinations of binary addition, the only 
other one being where the O and 1 are 
reversed in the middle example! 

Where binary numbers containing more 
than one digit are to be added, then the 
process can be broken down intoa series of 
repeated two-digit additions, until the pro- 
cess is complete. For exampie:- 


111 
+01 +010 
CARRY 11 SUM 1001. In the sec- 


ond example, the addition of the first (right- 
hand) digits of Oand 1 gives a Sum of 1, and 
no Carry; adding the next two digits, 1 and 1, 
produces a Sum of 0 and a Carry of 1. The 
next stage is to add together 0, 1 and the 
Carry; as before 0 and 1 give a Partial Sum of 
1, and adding the 1 carried over gives aSum 
of 0 and a Carry into the next column. The 


‘simple rules of binary addition may be 


summarised in a Truth Table, shown in 
Figure 8. 





Figure 8. Binary addition truth table 


Looking at this Table it is possible to see 
that a Sum ORa Carry is the result of a binary 
addition, never a Sum: AND a Carry. To 
perform this operation with logic gates, it i 
only necessary to find ones which have the 
same Truth Table as that for binary addition. 
The circuit would require two inputs, AandB 
and two outputs to corresporid to the Sum 
and Carry. This can, in fact, be achieved in 
several different ways; if you look back at the 
Truth Table for the EX-OR gate and the AND 
gate it is apparent that the Sum part is the 
same as the EX-OR truth table and the Carry 
part is the same as the AND gate. Actually, 
this is not quite a full solution, since no 
account has been taken of the fact that a 
Carry bit may have been produced by an 
earlier stage, and hence this is known as the 
half-adder. 


Half-Adder Circuit 


A digital half-adder circuit may be made 
up, on a bread-board, following the diagram 
given in Figure 9. Here it can be seen that the 
two gates which are required are the EX-OR 


and the AND gates. Possibly the most 
convenient method of making'up this circuit 
is to use single gates from a 7486 and a 
7408, and connect them up as shown. inthis 
case the two bits to be added are applied to 
inputs A and B to give the Sum and Carry 
appear at the corresponding outputs. It is 
also possible, remember, to make up such 
gates as these from the common NAND 
gate. We have already seen how the EX-OR 
gate may be made up from four 2-input 
NAND gates, and so to complete the picture 
figure 10 shows how the AND gate may be 
fashioned. It is left as a further exercise for 
the reader to make up the half-adder circuit 
from NAND gates and confirm that it is 
logically identical to the first design. . 


‘4 7486 
1 





‘% 7400 
4 








Figure 10. AND gate using NAND gates 


Full-Adder Design 


The half-adder is incomplete in that no 
provision is made for a ‘carry-in' from a 
previous stage. In the case of the full-adder, 
not only is account taken of this, but also a 
provision is made for the possible genera.. 
tion of a ‘carry-out’ to subsequent stages. 
Again, the requirements of the full-adder’ 
may best be summarised in the form of a 
Truth Table; this will need to have three 
inputs, A,B and Carry in, with two outputs, 
Sum and Carry Out, as shown in Figure 11. 





Figure 11. Truth table for binary full adder 


The full-adder is, in essence, two half- 
adders connected together to take account 
of the extra bit carried in. The circuit for the 
full-adder is given in Figure 12. Again, 
although this is shown made up freri 
discrete gates, it can also be done with 
NAND gates in the same manner as the half- 
adder. 

If more than two bits are to be summed 
then the block can be repeated, with the 
carry out from one stage being connected to 
the carry in of the next stage. Finally, Figure 
13 shows a couple of full-adders being used 
to add binary 11 and 11, giving 110;-ie 
decimal 3+3=6. 


Address Decoding 

Still on the micro-processor scene, an- 
other important use of TTL combinational 
logic designs is in the area of address 
decoding. The essential problem here is.fo 
produce a signal in response to a unique 
pattern of bits on the micro- processor 
address bus. This pattern of bits is,Aot 
course, the address of the device which is 
being sought in order to send or receive data 
along the data bus of the system. Typigally, 
Continued on page 64 ™ 47 




















































j / ob e by Graeme Durant 


* Detects pulses from around 1Hz 

* Instantly recognisable logic states 

* Low current consumption — ¢ 
* Over volts protection Seat 


have appeared in the electronics 

press for logic probes; ranging 
from very simple High/Low indicators, 
to complex pulse stretching probes. 
The logic probe described here, has a 
number of features found only on the 
more complex probes, and as such, lies 
somewhere between these two ex- 
tremes. Thus itis perfectly suited today 
to day fault diagnosis. 

As well as detecting High and Low 
logic states, open circuit (floating in- 
put) and pulsing inputs are displayed. 
Pulse trains from around 1Hz are detec- 
ted as a pulsing input, the upper limit is 
above that attainable in mast common 
C-MOS logic. 

The main difference between this 
logic probe and all others is that the 
output is shown on a seven segment 
LED display, as a letter of the alpha- 
bet; Hi for High; L for Low; F for Floating; 
P for Pulsing. In this way, the logic state 
is instantly recognisable and totally un- 
ambiguous, unlike some commercial 


O'= the years, countless designs 





logic displays. The.use of a special high 
efficiency display means that the total 
‘current consumption at a supply volt- 
age of 15visonly 15mA - quite suited to 
battery operated circuits. In addition, 
the probe is protected against over- 
voltage inputs, and reversed supply. 


Block Diagram 


The input from the probe goes viaa 
protection network to a window com- 


It Min parator, with switching levels of 70% Vss 
7SORN se and 30% Vss; these are the standard 
float high CMOS limits: Jf the upper limit is ex- 
Gig system ceeded, then the probe input is CMOS 
logic high. Thus, the upper output goes 
iy on to the display circuitry for HIGH 
indication. 
me If the probe input does not exceed 
matrix the lower limit, then it is at CMOS logic 


Jow. The output of the lower compara- 
tor is inverted to give a high level at the 

: ; display circuitry for LOW indication. If 
Figure 1. Block diagram. the probe input is between logic levels, 
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circuit 
+ve 


Display 1 








Figure 2.’ Circuit diagram. i 


then the upper comparator will be low 
and the lower comparator high. These 
two outputs are fed to a.NOR gate, 
which gives a high level to the display 
circuitry on FLOAT., 

The HIGH indication also drives a 
retriggerable monostable. will produce 
a continuous low output. If this mono- 
stable goes low, the display is disabled 
via a simple gating system. This is to 
prevent misleading displays, whilst the 
circuit decides whether the input is 
indeed pulsing, or whether a low to high 
transition has taken place (e.g. the 
probe has just touched a point at logic 
high). As soon as a low pulse appears at 
the monostable output, a delay, slightly 












_ PARTS LIST FOR LOGIC PROBE 
Resistors: All 0.4W 1% metal film unless specified 
R19 100k 2 off 
R24 39k 2 off 
RS = 51k : 
R5,6 1MO. 2 off 
R78 10M 2 off 
~ R10-13 47k 4 off 
R14, 15 - 1kO0 2 off. 
Capacitors 
Be 22uF 25V Tantalum ‘ 
C2, 3 33nF polycarbonate - 2 off 
ee ee 4u7F 35V Tantalum Ho pee 
Semiconductors ue g 
eo CA3240E : : 
1C2, 4 4001BE : 2off —- (QX01 ie A complete kit of all parts is available. ee 
es 4011BE : oe AB MOSRY Order As LK13P (Logic Probe Kit). Price £9.95. 
CRE - BC107B : ; oe: =(QOB3iS). -- ee 8 ; eee 
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longer than the monostable period is 
initiated. At the end of this time period, 
if the output of the monostable is still 
low, i.e. the input is pulsing, the display 
shows PULSE. Otherwise, the 
HIGH/FLOAT/LOW display is enabled 
again. 

The display consists of driver tran- 
sistors, a diode matrix to produce the 
desired alphabetic displays, and a 
seven segment LED display. 


Circuit Description 


The probe input goes via’ R1 to a 
simple window comparator formed 
around (Cl. R2, R3 and R4 determine 
the_ changeover voltage levels. The 
circuit input is protected from over- 
voltage by D1, D2 and R1; the input is 
biased at half supply by R5 and R6 so 
that if the input is open circuit, the 
display shows FLOAT. The upper win- 
dow comparator output is buffered by 
1C2a and 'C2d, and goes to the display 
switching transistor for HIGH indica- 
tion, via IC3d, which allows the HIGH 
display to be disabled. 

The low and float displays are simi- 
larly connected, using IC2b and IC3b 
for LOW, and IC2c and IC2c and IC3c 
for FLOAT. 

A simple CMOS monostable wired 
around !C3a and IC4c, and having a 
period of around 0.5 seconds senses a 
pulsing input. Its output, which is 
normally high, disables the HIGH/ 
FLOAT/LOW display, and starts a delay, 
formed around C4 and R9, which is a 
little over the monostable period. The 
output of the RC delay is inverted and 
fed to IC4b, which senses whether the 
input is still pulsing. If it is, Q1 is 
switched on, and PULSE is displayed. 
Otherwise Q2 to 4 are enabled, A diode 
matrix and seven segment common 
cathode display decode the signals, so 
as to give H, F, L and P displays. 


‘Construction’ 


Before soldering in any compo- 
nents, solder in wire links on both PCBs, 
there are eight in all. Fit in all the 
resistors and capacitors, taking care 
with polarity on Cl and C4. If you are 
using IC sockets these may be fitted 
along with the diodes — again be 
careful about polarity. Note also, that 
D4 is fitted vertically on the PCB. Fit the 
transistors, and finally, the ICs. It is a 
good idea to use veropins for all the 
cable to PCB connections, but it is not 
vital. This only leaves the display, which 
requires setting at the correct height to 
fit inside a suitable case. 

The PCBs are mounted one on top of 
the other in the case, with connec- 
tions between made by solid wire links - 
cropped component leads are ‘ideal. 
Solder eleven lengths of wire, about 
20mm long, to the underside end 
connections of the top board, passing 
the wire through the holes until level 
with the topside of the PCB. See Figure 


Slide on the lower board, until there is 
a gap of a millimetre or so between the 


top board.and the tallest components - 
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Figure 5. 


on the bottom PCB. Solder the wires to 
the bottom board and crop as normal. 

The circuit now may be fitted into 
the case, insulated from the case bot- 


‘tom by masking tape and held firmly in 


position by sticking a strip of thin foam 
rubber in the lid, with a cutout for the 
display. A small square of red display 
filter film may be stuck behind the 
cutout for the display for easier viewing. 

The power cable, a piece of Zip wire 
terminated in crocodile clips must pass 
through- the case via grommet. The 


mone O i 





probe, made from a sharpened steel 
rod or knitting needle, is soldered intoa 
Phono plug, and connected to the’ 
Circuit by a case mounted Phono 
socket. This provides a firm grip and 
allows easy storage of the probe when 
not in use. 


Testing and Use - 


Power the circuit up with a typical 
CMOS supply voltage. After around half 
a second, the display should show a 
letter F. If not, disconnect quickly, and 
recheck the circuit. If all is well, touch 
the probe to positive - a letter H should 
be light after a brief delay. Tap the 
probe on and off positive a few times a 
second - a letter P should be displayed 
after a delay. Then, touch the probe to- 
Ov - a letter L: should light imme- 
diately. If all this happens, the probe is 
working perfectly. ine 

The probe is designed for'use with 


< 


_CMOS logic circuitry, and may be used. 


to trace faults on any such logic. All that 
remains now is to find a suitable’circuit 
to test! 
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Part Two 


Memory Addressing 


ittle progress can be made in writing 

machine-code programs without a rea- 

sonable degree of understanding-of the 
addressing modes available. The better the 
understanding, the better the programs. Ina 
program written by the user, all of the 
instructions and data will be entered into the 
RAM area of memory; and running the 
program will access these instructions and 
data sequentially. Questions then naturally 
arise. Whereabouts in the RAM should the 
program be located? What are the criteria 
that determine the choice of locations? 
Given that there are a variety of ways of 
loading and storing data, how does one 
decide which method to use? It is the 
intention of this article, the second of this 
series, to answer these questions by showing 
how some of the 6502 addressing modes 
work. So that it is possible to ‘see the wood in 


| spite of the trees’, no attempt will be made at 
| this stage to write anything very ambitious in 


the way of programs. That can come later. 
But the first 6502 mnemonics and their 
corresponding op-codes will be met so that 
addressing can be seen to be used in a 


| meaningful sense. 


| The Paging Concept 


Memory is organised in ‘pages’, each 256 
bytes long. These are known as ‘Page 0’, 


| ‘Page 1’, ‘Page 2’... ‘Page E’, etc. The page 


number is obtained by writing the memory 
addresses in numbers of four HEX digits 
length and examining the two most signifi- 


| cant digits: 


Thus,-Page 0 runs fromn 0000 to OOFF 
Page 1 runs from 0100 to O1FF 
Page 2 runs from 0200 to O2FF 


Page E runs from OE00 to OEFF 
etc. 
This idea of pages is more important than 


| might be thought. For onething, itis possible 
| to write a shorter (and hence faster) program 


on Page 0 than on others - because of a 
unique addressing mode that will be ex- 


| plained shortly. Secondly, crossing a page 
| ‘boundary’ in certain operations incursaloss 
4 of speed. 


A pictorial method of illustrating mem- 
ory is the ‘memory map’, an example of 
which is shown in Figure 1. This shows both 
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FFOO— FFFF 


| . 
Page FF - 
| Page FE {| FEOO — FEFF }ROM [monitor 


program] 















Page 9 O900—O9FF | Input /output ports 
Page3 [0300 —O3FF (Page 1 for 
Page 2 RAM stack. 
Paget O100—O1FF OO000-OO01F 
PageO [0000 —OOFF for monitor use) 
Figure 1. Memory map of a typical small 


microcomputer. 

the pages referred to and also the way in 
which they are allocated. This memory map 
may be taken to represent a typical small 
development microcomputer with just 1K of 
RAM and 512 bytes of ROM. Whatever 
computer is concerned, it will be necessary 
to determine its memory map so as to know 
(a) which areas of RAM are available for user 
programs and (b) where the input/output 
ports are located. The ‘stack’ is standard on 
all 6502-based machines, being located on 
Page 1 - thus this page is not to be used for 
user programs, except in stack operations. 
Qne word of warning - the monitor program, 
which is stored in ROM and controls the 
computer operation, may well have a small 
part of one of the RAM pages (e.g. Page 0) 
reserved for its own use for what is known as 
a ‘scratch-pad’. User programs should not 
be written here as strange things will 
happen! 


Assembly Code and 
Machine Code - the first 


mnemonics 
Assembly and machine codes are both 
termed ‘low-level languages’. Assembly 


code consists of easily recognisable mne- 
monics and is the form in which the program 
is first written. When there is a good chance 
that the program will work, then it can beput 
into machine code; this consists of op-codes 
and data, whose meanings at a glance are 
much less obvious. It is as welf to be 
disciplined in approching program writing 
right from the start, since a well laid out 
program is easier to de-bug thanonein which: 
the logical approach is missing. When 





writing the Assembly Code program space 
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should be left .alongside for the related 
machine-code program; then a direct cor- 
respondence between the two can always be 
seen. 

Now for a few instructions and their 
Assembly Code mnemonics: 

SED - Set the Decimal mode (for 
arithmetic operations) 

LDA - Load the Accumulator (with the 
byte of data specified in some 
way by what follows next) 

The bracketted words actually refer tothe 
addressing mode to be used. 

CLC - Clear the Carry (flag): sets the 
carry flag to zero 

ADC -Add with Carry (adds the con- 
tents of the accumulator - plus 
the carry flag - to the data 
specified by what follows next) 
This operation was illustrated 
diagramatically in Part One of 
this series, 

STA - Store the accumulator contents 
(at a location determined by 
what follows next) 

These mnemonics, as listed, actually 
form a short program that adds together two 
numbers and stores the result. The only 
problem that needs them to be solved is how 
to address the memory, both to fetch the 
data, i.e. the numbers to be added, and to 












































MNEMONIC| OPCODE| OPERATION 
BRK 00 Break 
CLC 18 o-~-C 
CLD D8 o—bD 
CLI 58 Oo—- | 
CLV B8 Oo—v 
DEX CA X-1-—-X 
DEY 88 Y-1t--y 

INX E8 X+1--X 

INY c8& Y+1-+yY 

NOP EA No operation 

PHA 48 A — Stack 
PHP 08 P — Stack 
PLA 68 Stack —~A 

PLP 28 | Stack —~ Pp 

RTI 40 Return from interrupt 
RTS 60 _/|Return from sub-routine 
SEC 38 1—~C 

SED F8 1—-D 

SEI 78 1—- | 

TAX AA A—»X 

TAY A8& A—~ Y 

TSX BA S—~ x 

TXA 8A X—A 

TXS 9A Xx—-S 

TYA | 98 Y—A 


Table 1. 6502 instructions using inherent 
addressing. 











MACHINE CODE PROGRAMMING WITH THE 6502 


store the result of the addition. So now to 
some 6502 addressing modes. 


Inherent Addressing 
(Implied) 


There are two instructions in the above 
program that use this mode. They are SED 
and CLC. This is the simplest form of 
addressing since it is complete as it stands, 
there is no following data byte/s. This is a 
‘single- byte’ instruction which is performing 
an operation which is totally self-contained 
within the MPU chip. The complete list of 
6502 instructions that ‘use this mode are 
given in Table 1. 


Zero Page Addressing 


This mode provides access to all memory 
locations on Page 0 i.e. the addresses inthe 
range 000 - OOFF. These are ‘two-byte’ 
instructions; the first byte is the instruction 
itself e.g. LDA; the second byte is the Page 0 
address where the data is located. Suppose 
as an example this address is 0030; using 
zero page addressing this is specified simply 
by the HEX number 30. It is a utility of 6502 
programming that all Page 0 addresses can 
be identified by using the low byte of the 
address only; for all other pages of memory 
both bytes must in some way be specified. it 
is for this reason, as mentioned earlier, that 
programs on Page O run faster than those on 
other pages. 

The op-code for LDA on Page 0 is A5 so 
that the program line in machine code for 
this operation is: 

30 

It should now be appreciated that this 
represents an instruction to the MPU to load 
its accumulator with whatever number it 
finds at memory focation 0030 - in a 
language which it can understand i.e. HEX 
machine code. Actually that is a half-truth 
since there also has to be a_ further 
translation from HEX into binary, but this is 
not a worry of the programmer; the machine 
sorts this out itself. 


Immediate Addressing 


This is also a ‘two- byte’ addressing mode 
but with the following important difference. 
The second byte is not an actual address for 
the data but is the ‘data itself’. To distinguish 
it from zero page addressing the # (hash) is 
.used in Assembly Code and, of course, the 
op~code for machine-code is different. This 
is illustrated by the following example: 


a 


Assembly Machine 
Code Code Comments 
LDA MEM1 A5 30 Zero page mode 


(meaning Load Accumulator with data at 
| address 0030) 


LDA #30 AQ 30 Immediate mode 
(meaning Load Accumulator with the num- 
ber given i.e. 30) 

Notice one point of protocol - in the 
Assembly Code for zero page the memory 
location is simply referred to as MEM1, 
whereas in the corresponding machine code 
the actual address is specified i.e. 30=0030. 
MEM1 is calleda ‘label’ and is generally used 
in writing Assembly Code programs so as to 
preserve a general approach to program 
writing. It is later, when the program is 
encoded into machine code, that the actual 
memory location to be used can be assig- 
ned. 


Absolute Addressing 


Naturally it often happens that access is 
required to memory locations that are on 
another page other than Page 0. One way of 
achieving this is to use-the ‘three- byte’ mode 
known as absolute addressing. The first byte 











ASSEMBLY CODE 
LABEL | MNEMONIC | DATA 


MACHINE CODE 


COMMENTS 








Figure 2. Scheme for headed programming sheet. 


ASSEMBLY CODE 
[LABEL |MNEMONIC|DATA | COMMENTS 


MACHINE CODE 


OP CODE | DATA/ADDRESS 





- 


MEM1 


SED 
LDA 
CcLe 
ADC 
STA 


MEM1—+A 
o—-C 

MEM2/MEM1+MEM2 

MEM3) 


a di canal MEM2-=0031; 


CLD 
LDA 
SEC 
SBC 
STA 


MEM4) MEM4 —~A 
1——-- C 
#10 


MEMS 











N.B. ——= means 


fees dec. mode 


MEM4 —10 —A 
A —=MEMS 


+A 


A —> MEM3 


ik acid Se 


Clears dec. mode |} 0050 


51 

53 
54 
56 


MEM4=0060; MEM5=031F 


“goes into” 





Figure 3. Two simple programs: (a) single-byte addition (b) subtraction. 











OPERATION 
ADC | 69 ;| 6D 65 A+M+C —eA 
AND 29 2D 25 AnaM—-A 
ASL OE 06 |c-c oO 
BIT 2C 24 AaM 
cmp | C9 |CD | C5 A-M 
CPX EO EC E4 X-M 
CPY Co | CC’ c4 Y-M 
DEC CE | C6 M-1—=M 
EOR 49 | 4D 45 AwM—+A 
INC EE E6 M+1—=M 
JMP 4c Jump to: 
JSR, 20 Jump sub 
LDA AQ AD A5 M—A 
LOX A2 AE A6 M—X 
LDY AO | AC | A4 M—Y 
46 |o+C— rc 
05 AvM—=A 
26 co 
66 Cc 
E5 A-M-C—*A 
85 | A—eM 
86 xX —*M 
84 Y—~-M 

















Table 2. 6502 instructions using immediate, zero 
page or absolute addressing. 
is the appropriate op-code followed by the 
full two bytes of the address. Straightforward 
enough evidently but note that in machine- 
code the ‘low’ byte of the address comes 
‘first’, thus; the op-code for LDA in this mode 
is AD so that, to load the accumulator from 
the Page 3 memory location 031A, the 
program line in machine-code would be - AD 
1A 03. Obviously a point to remember. 
The instructions that can use the Imme- 
diate, Zero Page or Absolute addressing 
modes are listed in Table 2. together with 
their op-codes. 


Two Simple Machine 
Code Programs 


The list of instructions for a simple 
‘single-byte’ addition program has already 


OPERATION 
Branch on C= 














<<ZNZNOQ 
oinuuu da 
=~9o00--=-0 








Table 3. 6502 instructions using relative 
addressing. 
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been given. This program can now ‘be 
encoded into machine-code in order to illus- 
trate the way inwhich awritten program may 
be laid out and to clarify, if needed, some of 
the instructions. 

It will be necessary when writing the 
machine-code program to assign actual } 
memory locations. As already explained, 
those addresses available will vary from one } 
machine to another. However, rather than 
get round the problem by putting in a series 
of Xs whenever an address is needed, as it is 
sometimes done, the memory map of Figure 
1. will be used. This approach is much more } 
meaningful in terms of learning how to write | 
programs, and it is only necessary for the | 
individual programmer to remember that he 
may well have to assign different addresses 
for his own machine. 

A headed programming sheet might look 
something like that shown in Figure 2. The 
column headed LABEL is only needed for 
programs containing ‘branches’ or ‘jumps’ 
but, for a general purpose programming 
sheet it should be included. PC stands for 
Program Counter, of course, and it is this 
register that holds all of the program 
memory locations, in turn, as the program 
runs. 

Figure 3. shows two of the simplest | 
programs possible - single-byte addition, 
and subtraction. These are included to’ | 
illustrate the use of the programming sheet | 
as well as the addressing modes that have | 
been discussed so far. 

The addition program starts by selecting 
the ‘decimal’ mode i.e. alldata is handled as | 
Binary Coded Decimal (BCD); the alternative 


mode is HEX. The accumulator is then | — 


loaded with the contents of the location 
labelled MEM1 (actual address 0030) and 
the carry flag is cleared prior to the addition. 


This step is necessary since the state of the bo 
carry flag is quite arbitrary atthis instant and | 


? 


the 6502 instruction set has only the one 
addition instruction, which always includes 
the carry bit. Next the accumulator contents 
and the data at MEM2 (0031) are added | 
together, the result being retained in the | 
accumulator. This sum is then stored at | 
MEM3 (0032). The whole program has been | 
carried out on Page 0. ' 








* 








MACHINE CODE PROGRAMMING WITH THE 6502 


The subtraction program could have 
been written on very similar lines but has 
been used, instead, as an illustration of the 
Immediate and Absolute addressing modes. 

The program starts by clearing the 
decimal mode i.e. HEX arithmetic is selected 
(a choice entirely at the user's whim). The 
accumulator is loaded with the contents of 
MEM4 (0060) and the carry flag is ‘set’. This 
must always be done before a subtraction so 
that ‘borrows’ can be made as required. The 
number subtracted from the accumulator 

| contents is the decimal number 10 (imme- 
diate mode), which has to be written in HEX 
for the machine-code program and then 
becomes OA. The result of this subtraction is 
retained in the accumulator, which is then 
stored on Page 3 (at 031F), which requires 
absolute addressing. 

Unless the above is absolutely crystal 
Clear it would be as well to study these two 
programs Carefully alongside Tables 1 and 2 
so tht the op-codes used in them can be 
related to the addressing modes used. A look 
at the PC column shows that only the 

| address for the first byte on a program line is 
given; however, the other addresses have 
been allowed for, as study of the PC column 
should make clear. For example, in the 
addition program there are eight bytes 
corresponding to the eight memory loca- 
tions 0020 - 0027 respectively. Notice also 
that the subtracting program is longer at 
nine bytes because of the absolute mode 
used for the store operation. 

Perhaps it might be as well to make it 
clear now that these two apparently trivial 
programs are included principally to illus- 
trate the points made so far and to establish 
a structured approach towards program- 
ming. Obviously one does not need a 
computer just to add or subtract two 
numbers, but one might do so as part of a 
much larger and, hence, more complex 
program. In fact, such operations may need 
to be repeated many times during the course 
of a programrun. They would then be called 
as ‘sub-routines’ each time required. It is 
intended to familiarise the reader with the 
whole of the 6502 instruction set and to show 
how to write programs to perform useful, 
mainly control-centred functions. 


Relative Addressing 


This mode is used only with ‘branch’ 
instructions, i.e. where a departure is made 
from the current address to another part of 
memory, as the result of a decision. This 
offers alternative courses of action based on 
the current state of affairs. For example, 
taking inputs to the computer from trans- 
ducers and testing their values may decide 
the value of the output to some control 
element, perhaps a relay, lamp, motor, 
heater, etc. Flowcharts show clearly the 
action of branches. For example, Figure 4(a) 
shows the idea of testing an input and taking 
the appropriate action for a computer-con- 
trolled furnace, while Figure 4(b) shows the 
computer making this same type of decision 
based on the accumulator status. Table 3 
lists all of the 6502 instructions that use 
relative addressing. 

Obviously a change in program direction 
can be either forward or backward, i.e. a 
branch can be ‘positive’ or ‘negative’. In 
relative addressing the ‘length’ of the branch 
is added to or subtracted from the current 
contents of the program counter, thus 
Causing the program to branch suddenly 
from one area of memory to another. The 
length of the branch is simply the number of 

| steps that must be made through memory to 
the required new location. 








Switch powe: 
ON 















Figure 4. Flowcharts (a) computer-controlled- 
furnace . 


Data in—eA 





(b) decision making based on accumulator 
Status. 


Suppose that a positive branch must be 
made when the accumulator contents are 
negative and anegative branch is to be made 
elsewhere if these contents are instead zero, 
perhaps as the result of a subtraction that 
has just been performed. Otherwise, if the 
accumulator contents are positive the pro- 
gram doesn’t branchat all but just proceeds 
to the next step in the program. The program 
segment might look like this: 

LOAD LDA MEM1 0020 A5E2 


SEC 22 38 
SBC #20 23 £914 
BNE OUT 25 DOOA 


BEQ LOAD 272 FOE7 
] 
| 
I 
I 


OUT STA PORTB 003B 8D0009 


The data for the BNE and BEQ instruc- 
tions are the branch lengths, which are OA 
and F7 respectively, computed as follows. 

(i) Positive branch: BNE to OUT; the 
memory location for the latter is seen to be 
003B. When the program branches to this 
location it then finds the instruction to store 
the accumulator contents at the output port 
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B. In this way the decision and action is 
taken to output data from the computer to 
some peripheral device. The question now is 
‘from where does the branch start” The } 
answer is that a branch always starts from 
the address immediately following the one at | 
which the branch length is to be found - in 
this case 0027 (the branch length being at 
0026). The reason for this is quite simple. 
The program counter is stepping sequen- 
tially through the program instruction and 
data bytes, each byte being sent in turn to 
the 6502's instruction register where it is 
decoded. While this decoding is taking 
place, the program counter automatically 
increments to the next address in the 
sequence, so it is one step ahead when the 
branch length is in the instruction register. 
This instruction register, which has not been 
mentioned before, is for the decoding 
mentioned only and is not accessible to the 
programmer. 

The branch length is therefore the 
number of steps between 0027 and 003B 
which is 10 in decimal or OA in HEX, Count 
them! 

(ii) Negative branch: BEQ to LOAD; this 
time it is necessary to go backwards to 0020. 
The branch starts at 0029 so, therefore, the 
branch length is -9 (the - sign indicates a 
negative branch) and this has to be written 
as a ‘signed HEX number’ - not as bad as it 
sounds. 








Method 1. 

(i) Write 9 in binary (8 bits) = 00001001 
(ii) Complement it = 11110110 
(ili) Add ‘1’ to it = 11110111 
(iv) Write this as two HEX digits = F7 
Method 2. 


Note the following sequence of HEX 
numbers: 


F7 - -9 
| | 
| | 
I | 
FD = =3 Negative numbers 
FE = - 
as 
00 = zero 
01 = +1 
02 = 12 Positive numbers 
03 = +3 


imagine this as a continuous sequence 
around the surface of a cylinder. Where will 
the join be between positive and negative 
numbers? The answer is: 
80 = -128 (highest negative number) 


7F=+127 (highest positive number) 


This is easy enough to grasp especially if f 
the analogy is taken of a mechanical 
counter, such as the odometer in a car. If it 
was set at all zeros i.e. 0000, what would it 
read if it was turned back one notch, then 
two, etc? Easy enough of course - 
9999,9998 and so on. So it is with HEX that 
going backwards (i.e. negatively) from zero 
gives the highest HEX digits first, then 
reducing by one at each step - FF, FE, etc. 

A final point worth,making now. Using 
relative addressing, the maximum distance 
that one can branch out through memory is 
127 steps forward or 128 steps backward - 
Or is it? There must be a way of branching as 
far as one likes, and this, plus more complex 
addressing modes wilt be dealt with in the 
next article. Also, since quite a bit of useful | 
theory has now been covered in the first two 
articles, the time has come to start develop- | 
ing More useful and ambitious programs. 
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Dragon 32/RS232 





Modem interface 



























































* ose piso ROM 


by Dave Goodman 


the Dragon 32 computer is our 
Serial Communications Interface 
Adaptor, or SCIA. Although primarily 
designed for use with the Maplin 
Modem, the SCIA could connect to any 


T he first in a series of projects for: 


serial RS232 compatible system where . 


data exchange is required. It makes 


Figure 1. Circuit Diagram 








possible full communication between 
the Dragon and other computers, and 
many commercial information servi- 
ces, suchasthe Maplin Cashtel system. 


Construction 


Through pins are used to connect 
tracks on both sides of the PCB. Fit 
these first, and solder them on both 






sides of the board. Resistors and diodes 
are fitted next, bending each lead 
before insertion. On the legend a white 
bar shows the position for aligning the 
cathode of each diode, which in turn is 
recognised by a black band printed on 
the body. Fit RV1, and all the capacitors. 
C4, 5, and 6 are polarised, with the 
negative end marked on the body, while 
C7 is marked with a positive sign. Make 


IC1 = 74LS132 
IC2: ICM7555 
IC3= MC6850P 
IC4=ICL7660CPA 


b 


ae 


BC548 

BC327 

: BC337 
Viewed from below 
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sure they are fitted the correct way 
round! 

Transistors TR1 to TR3 and all four 
IC sockets should be mounted as 
shown on the legend. Carefully solder 
each component in place, remove 
excess leads, and clean the track. 
Finally fit and solder SKT1 in place, 
then insert !C4 only. You should inspect 
your work before testing, rechecking all 
components and solder joints for 
errors. 


Circuitry and Testing 


Characters are transmitted or re- 
ceived at a particular speed, or Baud 
rate. The standard telecommunica- 
tions speed of 300 Baud is used for the 
SCIA, and, although not critical, RV1 
should be set with the centre of its wiper 
pointing tothe arrow on the PCB legend. 
Insert the module (component side 
upwards) into the ROM expansion 
socket on the right hand side of the 
computer. Switch on the Dragon and 
wait for the usual display to appear. If 
vertical lining appears, or nothing at all 
happens, then switch off immediately 
and remove the module for inspection. 

Using the positive end of C5 asthe 
OV reference point, place a voltmeter 
between OV and !IC4 pin 8, and check 








: + Oo 
[ cs z a) 
9 Ie) aes 4 R 
. & = Daa. 
oO = SHOWwW 
| z eS 
i—_ Bi pe 8 29885 
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Figure 2. PCB legend and artwork 
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for approx. +10.3V. Now check for 
approx. -9.8V between OV and pin 5 of 
SKT1. Remove the module, insert the 
remaining !Cs, and re-fit the module 
into the Dragon. 

IC2 isa CMOS 555 timer, andis used 
for the clock oscillator. |C3 divides the 
clock signal to determine the Baud 
speed for character transfer. With a 
4.8kHz clock and a programmed divide 
by 16 code, the Baud rate is 300. Three 
divide ratios of 1, 16 and 64 are 
available. : 

1C4 is a voltage inverter, producing 
-10V across C5 for a +10V input from 


TR3. This negative voltage is necessary ~ 


to produce RS232 compatible levels for 
signal transmission. Serially coded 
signals are converted from pin 6 of IC3, 
IC1, TR1 and TR2 to RS232 +12V, -10V 
levels at SKT1, pin 5. Input signals on 
SKT1, pin 1 are chopped and poten- 





DRAGON 32 RS232 MODEM INTERFACE 


Solder 
pins to PCB 


Slip PCB , 
between pins 


Figure 3. Plug and socket externa! connections 


tially divided by R8, D2 and R7 toalevel 
suitable for TTL use. ~ 

Incoming serially coded signals are 
decoded by IC3 into eight bit parallel 
data bus codes. By reading !C3, infor- 
mation is obtained from an internal 





1@ CLS 
12 PRINT®46,"’ TEST PROGRAM’ 


14 PRINT@S6,"CONNECT BOTH RS.232 © 1P/OP PINS TOGETHER-ON THE MODULE." 
16 PRINT" THEN TYPE CHARACTERS DIRECT FROMTHE KEYBOARD!" 


18 PRINT@234. ‘OOO 
26 A=49152:B=49153 

22 POKEA,3:POKEA, 21 

24 TS=INKEYS: IFTS=""THEN24 
26 POKEB, ASCK T& > 

28 IFPEEKC A >< 3THEN2S 

3@ PRINTCHRS< PEEKS BD 93 

32 GOTO24 








status register. If correct conditions 
appear then data is transferred to the 
computer for processing, etc. Of 
course, the [(C must be synchronised to 
the incoming data for such conditions 
as the number of STOP/START bits, a 
PARITY bit, ODD or EVEN, and the total 
number of bits expected. All this 
information is contained in Program 2 
and Table 1. 

Two addresses are used as ports: 
PORT A address is 49152, PORT B 
address is 49153. Port A may be read 
for status checks, or written to for 
setting internal control conditions. Port 
B is readifor received character data, or 
written to for transmitting data. By 
using PEEK and POKE commands, an 
R2 pulse on pin 14 of IC3 will enable the 
system, otherwise data would appear 
permanently on the data bus — with 
interesting results! 











19 REM CRAGOH MODEM FROGRAM 
11 CLS 
12 PRINT@41, “**#MAPLINEES" 





Figure 4. ROM Port 





43 PRINT@103. "CODE SELECTED="i0 
44 PRINTR162.A8CC > 
45 PRINT@354."DO YOU WISH TO CHANGE CODES?" 


PRINT@73. "MODEM PROGRAM" 
PRINT@128."INSTRUCTIONS FOR USE: —-" 
PRINT@192,"1.COHNECT MODULE TO MODEM." 
PPIHT@256,"2. PROGRAM WORD FORMAT." 


PRINT: PRINT@426- "CTYPE ‘(7H >" 
GOSUBZO1 


SIF K€="¥"THEN2? 


43. IFK&<>"NYTHEN43 

7 PRINT®320, "3. SH COMMUNICATIONS LINK. " 

Ag PRIN Tseoh ina ses BETS Coa Ee TDS Erte: ae pont os. BEGLEAM DATASS: 
ca wo, 

19 PRINT@34,"THE MODULE IS PROGRAMMED BY" BER ee eee 


PRINT@66, "ENTERING A’ HORD-FORMAT’ CODE" 
PRINT@16@,"THERE ARE 8 CODE OPTIONS LISTED" 


2 PRINT"~ SPEED @ 308 BAUDS!" 


FRINT@192,"TO START THE PROGRAM, PRESS ANY" 


22 PRINT"ON THE FOLLOWING PAGE. " pe Be Mata Te ee eee Rar 

23 pee eee THE REQUIRED WORD-FORMAT SS PRINT@32Q."DATA TRANSMISSION IS DIRECT FROM" 
* i aus s7 352," KEY =| ie 

24 PRINT’THEN ENTER THE CODE" pe Sees ee eegems 

25 PRINT*USING KEYS 1 TO S:~" 59 FORI=1TOC: READ C 

26 GOSUBZBa 6H NEXT 1 ; $ 

2? PRINT@6, "’ WORD-FORMAT’ TABLE." 61 DATA1L,5,.9.13.17.21,.25,29 

28 PRINT 62 A=49152:B=49153 

29 ASC 1 D="CPBITS EVEN PARITY+2STOP BITS" 196 POKE A,.3:POKE A.C 

38 AS 29="C7BITS ODD PARITY+2STOP BITS." 410 TS=INKEYS 

BL AS. 39="C7BITS EVEN PARITY+1STOP BIT." 120 IFTS#<>"" THEN GOTO 178 

32 ASC 49="C7BITSODD PARITY+iSTOP BIT." 136 ¥=PEEKCA): IFX=2 THEN11 

32 AS¢5 2="C SBITS ONO PARITY+2STOP BITS." 148 IF X=19 OR 2126 THEH18@ 

34 ASC6I="CSBITSOHO PARITY+1STOP BIT." 158 PRINTCHRS* PEEKCB 2); 

35 ASP ="C(BBITS EVEN PARITY+1STOP BIT." i690 GOTO110tt*” 

36 ASCO="CSBITSOLD PARITY+1STOP BIT." 7 POKE B.ASCK TH? 

7 FOR I=1T0S:PRINTCHRS< [+48 9; isa GOTOLIG 

39 PRINT". "A861 9:MEXTI aA B pasa, & ANY + f 

a9 PRINT@359. "PRESS KEY 1TO8!" te PEN are a ea aah 

46 GOSUEZO1 = 202 IF KS=""THEH201 

4. IF KS<"1"0R KS>"8" THEN? 203 CLS: RETURM 

42 C=VALCKS) Teas 
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Type in Program 1 and connect pins 
1 and 5 on SKT1 together on the 
module. The idea is to transmit a 
character into the receive register and 
print it on the TV display, thus testing 
the module. 

Line 22 first resets the status 
register and initialises both the receiver 
and transmitter using data code three 
(D@ and D1 = Logic 1), and second, a 
clock divide ratio of 16 is selected with 
code 1 (D@ = Logic 1) added to a word 
format code of 20 (D2 and D4 = Logic 1) 
or 21. 

The keyboard is scanned to see if a 
key is being pressed, and, ifso, an ASCII 
code value for the key is POKEd into 
Port B and transmitted, along with all bit 
information. Port A is scanned to see if 
correct data has been received, by 
looking for D@ = Logic 1. D1 will 
normally be at Logic 1 when the 
transmit data register is empty, so data 
code three (D@ and D1 = 1) is required 
to step the program forward, where- 
upon Port B is read and data printed on 
the display. 

Run the program and press any key. 
The character will be printed, showing 
all is well. 

Initial program requirements are for 
the setting of code 3 (POKE A,3) 
followed by divide code plus word 
format code (POKE A + total) 0 to 34. 

Generally, code 21 can be used, 
which breaks down as divide clock by 
16 and select word format of 8 bits (no 
parity) and 1 stop bit. This should suit 
most user requirements. 

The MC6850 has many other control 
and status conditions associated with 
it, and a complete article could be 
written on this IC alone. However, 
informative data sheets are available 
from Maplin for those wishing to pursue 
the subject further. Program 2 gives 
information for those using the SCIA 


PARTS LIST FOR DRAGON 32 


RS232/MODEM INTERFACE 


Resistors — All 0.4W 1% Metal Film 


R} 100k 
R2 1M 
R3,7 4k7 
R4,5 10k 
R6 1k5 
R8 3k9 
R9 470R 
R10 1k 
Ril 


33k 
1M Hor sub-min Preset 


Capacitors 
Cl 100pF Silver Mica 


C2.3 100nF Minidisc 
C4,5,6 100uF 25V Axial Electrolytic 
GF 4u7F 35V Tantalum 


DRAGON 32/RS232 MODEM INTERFACE 





Table la 
Data Bus Port B (Rx) Port B(Tx) 
D@ 


Register Contents (Ports A and B) 


Port A (write) 
Clock divide 


Port A (read) 
Rx register full 


D1 Receive Transmit Clock divide Tx register empty 
D2 Codes 0-127Codes 0-127 Word Format (Carrier Detect) 
D3 ASCII ASCII Word Format (Clear to Send) 
D4 ASCH ASCII Word Format Framing Error 
D5 ASCII ASCII (Tx Control) Rx Overrun 
D6 ASCII ASCIl . (Tx Control) Parity Error 
D7 ASCH ASCII (Rx Int Enable) (Int Request) 
Table 1b (Control Register — Port A) Reset/Divide 
Data Bus 
Function D@ Dl D2 D3 D4 D5 D6 "D7 Code 
Reset if 1 0 0 0 0 0 0 3 
Divide by 64 0 1 0 0 0 0 0 0 2 
Divide by 16 ih 0 0 0 0 0 0 0 1 
Divide by 1 0 0 0 0 0 0 0 0 0 
Table 1c. (Control Register — Port A) Word Format 
Word Format D2 D3 D4 D5 D6 D7 Code 
7 bits. Even par. +2stopbits 0 0 0 0 0 0 0 
7 bits. Odd par. + 2 stop bits 1 0 0 0 0 0 4 
7 bits. Even par + 1 stop bit 0 1 0 0 0 0 8 
7 bits. Odd par. + 1 stop bit 1 1 0 0 0 O' 12 
8 bits + 2 stop bits 0 0 1 0 0 Ov wis 
8 bits + 1 stop bit 1 0 1 0 0 O20 
8 bits. Even par. + 1 stop bit 0 1 1 0 0 Oo Ses 
8 bits. Odd par. + 1 stop bit 1 1 1 0 0 0 28 
D@ and D1 — see table 1b. 











module and sets up the programming 
data to your requirements. ASCII coded 
data may be transmitted or received 
over a Suitable link and printed to the 
display. If there is no ‘echo-back’ facility 
on the equipment connected to the 
module, then the characters transmit- 





ted from the Dragon will not be returned 
and printed. This facility exists for data 
clarification, so that you know exactly 
what you are sending out. Save all 
programs on tape for future use, and 
don't forget to dial ‘CASHTEL’ when 
ready to use the working module. 





Semiconductors 
D1 BZY: V7 
D2,3 Foaa Fo + 2 off 
D4 
Re Bea? 
M100k T 
M1M TR3 BC337 
2 off M4K7 iC 74LS132 
2 off M10K iC2 1CM7555 
Miks 1G? pegs 
M3K9 Miscellaneous ; 
M470R 2 
: SK1 “Range 9-Way Skt — ~RK61 
sfeaes Bra iL Skt 2of = BLI7T 
WR64U 14 Pin DIL Skt r BL18U 
24 Pin Dik Skt 4 BL20W 
P.C.B. 4 - GB29G 
wxiae Track Pin 1 Pkt = FLB2D 
2 off YR75S A complete kit of all parts is available for this project. 
3 off Foon Order As LK12N (Dragon/RS232 Interface kit). Price £13.75 
Wwe: ' , rf 












































September 1983 Maplin Magazine 











57 









































OMMODORE 64 | 


sequent issues of Electronics | shall 

be including articles which should be 
of considerable use to the CBM 64 owner. 
These articles will cover many of the sub- 
jects which are not fully explained, or are 
merely hinted at in the manual which 
accompanies the 64. in many instances the 
‘Programmers Reference Guide’ is men- 
tioned and this publication is now avail- 
able from Maplin, order code WK62S, price 
£13.25. 

In this issue | shall demonstrate the use 
of the moveable object blocks or sprites as 
they have become known. 

At the heart of the 64’s graphics system 
lies the video interface chip (6567). This IC 
is responsible for managing the 48 column 
by 25 line text display, the 328 by 20 dot 
high resolution: graphics display and the 
sprites (MOBS). In addition to these func- 
tions the 6567 also handles the character 
sets, split screen, colour modes, scrolling 
and a host of other graphics related jobs. 

When the 64 user wants to write his own 
games, or even master the theory behind the 
commercially available arcade type games, 
it is natural that an understanding of mobs 
should be attained. The basic concept is that 
one should be able to define a shape, 


Ds the course of this and sub- 


SING Pine 





by Nigel Fawcett 





reasonably recognisable and proportioned 
for the application, and then be able to place 
it anywhere on the screen (this also in- 
cludes those parts of the screen which lie 
above, below, left or right of the screen edges 
and which are therefore technically out of 


sight). in addition they should be able to 
move smoothly in any direction desired. 
Witht he 6567 all this is possible. First, graph 
paper should be used to design the bit 
pattern for the sprite. Each sprite is mapped 
on a grid which is 24 bits wide by.21 bits 
deep. Every bit which is ‘on’ will be dis- 
played on the screen in the colour chosen for 
that sprite. In memory the data for the sprite 
patterns is arranged in 63 consecutive bytes 


Continued on page 59 










































































































































































100 PRINT CHR#(147) 


10900 FOR 1=14336 TO 14463 


1@1@ READ A: POKE I,A : 
1420 VC=53248 

1038 POKE 2046,224 

1040 POKE VC+21,64 

1058 POKE VC+39,64 

196@ VC+12,0 : POKE vC+1 


107@ POKE VC+16,64 


1980 FOR 1=15368 TO 15406 


1696 READ MC : 
1106 SYS 15360 : 
1110 NEXT I s GOTO 1188 


3000 DATA 0,0,0,0,0,0,0, 


3019 DATA @,0,254,8,1,248,0,1,128,8,1 
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POKE I,MC : 


FOR I=0 TO 31 


3O@2D DATA 128,0,0,192,0,0,192,1,248,192 


NEXT I 


3Q@3Q DATA 1,252,96,17,254,96,25, 255,96 


3040 DATA 15,255, 224,7,255,224,3,255 


3Q@5O DATA 192,8,0,9,0,0,0,0,08,0,9,9,8,2 


3Q60 DATA 6,0,0,9,0,0,14,0,0,11,8,0,127 


3878 DATA @,8,15,128,0,1,128,0,1,126,8 


3@BB DATA 3,0,80,3,8,0,3,31,128,6,63,128 


3,100 


3098 DATA 6,127,136,6,255,152,7,255,248 


3100 DATA 7,255, 224,3,255,192,0,8,0,0,0 


NEXT I 


3118 DATA 0,8,8,8,8,8,08,0 
173,254,7,201,224,208,11,173 


351@ DATA 12,208, 201,36, 240,15,238,12 


3520 DATA 208,96,173,12,208,201 ,8,240. 


@,112,08,0,208 


18, 206,12,208,96,169,225,141 


3548 DATA 254,7,96,169,224,141,254,7,96 
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USER VIEWS 

The Maplin Modem, and the CAShTel and 

Maptel services have been much more 

successful than anyone anticipated. 

Especially useful to us have been the user 

comments, a selection of which have been 

printed below. We are always interested in 

user comments and suggestions on what 

you would like to see on the system, e.g. User 

Group pages, bulletin board: services. User 
" groups (any machine) are welcome to get in 
touch with us, with the information they 
would like displayed, and we will see what we 
can do. 

1. Terminating the isolating transformer 
with 600 ohms (across D1) enables correct 
setting of RV3. System now seems to have 
high immunity from noise. Stewart Hoare. 
We agree that 600 ohms should give correct 
results, but, under practical conditions, the 
line rarely exhibits a 600 ohm impedance, 
and therefore the best way of setting up is to 
«make a call to a friend and get them to leave 
their phone off the hook whilst you adjust 
RV3 for minimum crosstalk. 

2. | have found it very difficult to get onto 
your system A. Perhaps it would be worth 
adding a few more ports? Roger Lee. 

It is not extra ports that we need, but extra 
lines. More will be added in the future, 
according to demand. 

3. If you sent Control N at the start of logon, 
please don't - it means reverse video to me. 
Andy Michaei. 

We don't. 

4. How do | get rid of the double echo? lan 
Atkins. 

Either you are running in half duplex instead 
of full duplex, or there is something in your 
program which is giving a double echo. 

5. It would be nice to have column width 
selectable. S.R. Vann. 

It would, we agree, but there are just too 
many options, and this makes it impractic- 
able at present. 

6. Why don't you use both upper and lower 
case? Roderick McLeod. 

We do receive both upper and lower case, 
but we cannot transmit using lower case 
because of the problems this causes for 
some micros (notably the Dragon), which 
will not accept it. 

7. A problem occurs with your system not 
always echoing back my characters. This is 
only confined to your system and not the 
others | use. Anon. 

Our system Should always echo back, and 
we have not had any other complaints. Any 
comments from anyone else? 


8. When will bulletins become available? J.P. 
Cowell. 

During August. 
9. | would like to see. a good modem program 
for the BBC that loads to cassette. R.H. 
Gregory. 

There is one published in this issue. 

10. | am using a Transdata 300 printer 
terminal and |! find that there are two 
characters missing at the beginning of each 
line, due (I think) to the slow return of the 
Carriage in between lines. Is there any way of 
delaying the output from your computer? 
Michael King-Beer. 

Please transmit 3-5 DEL characters after 
‘CR’ ‘LF’ to allow elderly mechanical term- 
inals time. Anon. 

There is nothing we can do at present, but we 
are looking into this one. Please bear with us. 
11. At 300 Bauct Maptel is fairly slow. Are 
there any plans for other speeds, e.g. 
1200/75 and 600? Mike Harvey. 

We are looking into the possibility at the 
moment, and hope to have something fairly 
soon. 

12. Please let us have a CBM 64 group page. 
P.A.Friend. 

Would you consider making a page available 
for Maplin Modem users? Dr N.Robinson. 
Your wish is our command. 

13. Why is there no delete feature on inputof 
messages? Mike Hobbs. 

Delete vary too much between different 
computers. However, we are rethinking this 
one. 

14. | would appreciate it if you would enrol 
me as a user of your system. | have a 
Barclaycard number, please advise me of 
the procedure. Also, | would like to know if 
the system will eventually be available after 


-17.30 hours, and if so until what time? 


P.A.Friend. 

You do not need to be ‘enrolled’ into our 
system. The only requirement is that you 
have a customer number, which you can 
obtain by writing to us, enclosing your name 
and address, and details will be mailed to 
you. Alternatively, if you have already placed 
an order with us, you will have a customer 
number, and can use that. 

The Maptel/Cashtel system is in the process 
of continuous expansion (as some of you 


USING THE COMMODORE 64 Continued from page 58 


(21 rows of 3 bytes [3 bytes = 24 bits]). The 
basic manual gives this information in 
greater detail, so refer to the relevant chap- 
ter for a fuller description. 

Enough waffle — let's have a demon- 
stration! 

The following program sets up a sprite. 
from basic, and then uses a machine code 
routine to handle the movement. The rou- 
tine is continually recalled from basic, 

‘allowing you to add to the program which 
could form the basis for a game. A swan is set 
up using a sprite and swims backwards and 
forwards across the right hand side of the 
‘screen. This frees the rest of the screen for 
more action. 

You will notice that two images are set up 


in memory for the swan, one facing right and ; 


one facing left. If |! had not done this the poor 
swan would have had to swim backwards! 

The assembly language routine is only 
shown for reference, the actual data for the 
machine code is included within the basic 
Program. 
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MODEM BOX 

At last! The Maplin Modem has a box 
available. Custom built for us, the front 
panel is silk screened with a legend in white 
on black, and the rest of the box anattractive 
dark blue. The whole case comes in just two 
pieces, and will make your modem look 
completely professional. 

All this for the incredibly low price of only 
£9.95. Order As_YK62S (Modem Box). 








S REM BBC VOU PROGRAM R.J.B.K, 83 
18 GS 

20 x FX 7,3 

30 * FX 8,3 

40 x FX 2,2 

30 A = INKEY(1): IF A = -1 THEN 100 
60 x FX 3,7 

70 VOU A 

80 x FX 3,6 

90 GOTO 40 
100 « FX 2,1 
110 # FX 3,0 
120 A = INKEY(1) 


130 IF A > 31 THEN VOU A AND 127 


140 IF A = 41 THEN GOSUB 200 
150 IF A = 13 OR A= 10 THEN WU A 
160 COTO 40 

200 A= 10: Wua 

210 A= 133 WA 


220 RETURN 


may have noticed!), and we are experiment. 
ing with a non-interactive order system 
outside normal working hours atpresent. We 
hope this will provide a viable alternative, 
but we will consider making the full service 
available should the demand prove suf- 
ficient to justify it. 





SWAN LDA 
CMP 229 
BNE RVSWAN 
LDA 53268 
CMP 46 


BEG RSPATI 


INC 53268 
RTS 
RVSWAN LDA 53268 


CMP @ 


BEG RSPAT2 


DEC 53268 


RTS 


RSPAT1 LDA 238 


STA 2046 


RTS 


RSPAT2 LDA 229 


STA 2046 





















































































































































ur series of computer/modem 
O interfaces continues with one for 

the Spectrum, which can be ope- 
rated directly from BASIC, without typ- 
ing or LOADing lengthy program list- 
ings. Access to (or exit from) the 
module may be initiated as, required, 
either directly from switch-on or during 
a normal program run, without chang- 
ing any previous contents of memory 
except the display file, and does not 
require RAM space to operate. 


Interface 


For computers to communicate with 
external sources suitable interfaces 
must be used. These must have the 
necessary facilities to enable compati- 
bility with both devices and be under 
software control. 

Transmitted or Received data is for- 
matted as a character containing so 
many ‘bits’, and serialised for data 
transfer in a continuous stream. The 
speed of transfer is variable, but is 
usually standardised at 300 Bauds for 
modem/telephone links; higher Baud 
rates being required for higher trans- 
mission speeds. 

Three wire links are used, one for 
transmitting data, one for receiving 
data, and a common OV. Signal levels 
are to the RS232 standard of +12V 
amplitude at up to 20mA loads. 


Circuit Description 

Within the Spectrum ROM, before 
the character set, lies an unused area of 
memory between addresses 14446 and 
15615. By disabling the ROM at the 
correct time this area is freed for use by 
the EPROM IC7 and ASCIA IC6 (A Syn- 
chronous Communications Interface 
Adaptor). ICs 1 to 4 perform the decod- 
ing necessary for memory mapping two 
areas. Addresses 14592 to 15584 are 
used for printing and operating sub- 
routines, and addresses 15585 to 
15615 are reserved for !/O scanning, 
word formatting, and data transfer. R1 
and D1 supply the ROM CS disable 
pulse from IC3, also enabling 1C7 
during the correct read only address 
60 


| a 


block. IC6 can be read or written to by 
the system within the address block 
determined by A5,6,7 and !C4 pin 11, 
but only four addresses are used, and 
these are detailed further on in the 
article. 

IC5 is a fourteen stage ripple coun- 
ter and clock oscillator running at 
2.4576MHz, with Cl, R10 and X1 deter- 
mining the fundamental frequency, 
and this produces four divider outputs, 
shown in table 1. 


Pin Frequency 

6 19.2kHz 300 A 

4 38.4kHz 600 B 

5 76.8kHz 1200 C 

7 153 6kHz D 
Table 1. 

Serial data output is from IC6 pin 6 
and inverter IC2, whose normally low 
output holds TR2 in the ‘off’ state. TR1 
does not conduct, due to lack of base 
drive current, and its collector sits at 
-10V potential, which appears at the 
RS232 output socket. 


wet 


Pie a We aunt avwanll 
Pg i STUD UAMAane asia 






Pin 23 of the edge connector is 
notated -12V (page 160 of the user 
manual), when in fact it is derived from 
an internal oscillator, used for generat- 
ing +12V and -5V supplies for the 
memory ICs, and takes the form of a 
20kHz pulse waveform at approximat- 
ely 12V. By connecting this signal via 
DC blocking capacitor C4 and referenc- 
ing to ground via D4, a level shifted 
-12V signal is developed. This is recti- 
fied and smoothed by D3 and C5 togive 
approximately -10V DC at R®. TRL 
switches between +12V and -10V dur- 
ing data transmission, producing the 
required RS232 levels to line. Incoming 
data is kept toa positive potential by D2, 
for switching TR3 and asa TTL input to 
pin 2 of IC6. 


Module Operation 
The EPROM iC6 holds 746. data 
bytes, most of which are used to display 
the MENU and WORD FORMAT options 
necessary for programming ASCIA IC6. 
Eight options are available for different 
Maplin Magazine September 1983 




























































































































































































































































































































































































ch 4c 
AS 1c Dn pi 


Figure 1. Circuit diagram. 


word formats, setting total bits per 
character, odd, even, or no parity, and 1 


or 2 stop bits. Master reset and clock 


divide ratios are also selected with 
these codes using data bits D@ to D4. 

Within iC6 there are four registers 
accessible for use. Each register has a 
specific address and is either read or 


write in operation. See table 2 for 
definitions. ; 


After control register has been set, 
the status register is examined to see if 
any data has arrived. If not, then the 
Spectrum keyboard is scanned for a 
key down. Various routines look for 
shifted or normal key operations, and 
also too many keys down before re- 
turning to the input status scanning 


Register 
15612 Control (WR) 
15613 status (RD) 


15614 Tx data (WR) 
Table 2. 15615 Rx data (RD) 
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TRUE VIDEO 
eit 


Use 

Reset, clock, and word format 
inspect incoming data 

send ‘Spectrum’ codes to line 
incoming data for printing 


wc24 F 
Pins 
14 c7 
7 


4 
cé . 
4OOnF 9G 


INV. VIDEC 


t : 

aie 1C 1,23 pin7. 
pt2 Nas 
p3.4:1N400t 


TRS 
Bc546 






routine. With the keys, say, ‘CAPS 
SHIFT’ and ‘A’, depressed, the format- 
ted ASCII code ‘65’ is transmitted once 
only, but ifthe key is held down for more 
than two seconds the character code 
will be repeatedly transmitted until 
released. 
During repeat time the STATUS 

register is being scanned so that re- 
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ceived data has priority over trans- 
mitted data. This ensures that charac- 
ters are not lost when ‘echo’ is utilised. 
The STATUS register indicates parity 
error, overrun, frame error, whether the 
transmit register is empty, or if receive 
register is full. Control is directed 
according to these conditions so that 
when acharacter is correctly decoded it 
will be sent to the receive data re- 
gister and read by the Spectrum CPU 
for printing, etc. 

Specifications for the MC6850 
ASCIAS are available from us if further 
information is required. 


Construction 

A double-sided PCB is used which 
requires 86 track through pins to be 
fitted. Insert these from side 2 into all 
holes marked with a circle, and care- 
fully solder each pin to both sides of the 
board. Close track proximity requires 
very careful use of the soldering iron, 
otherwise bridging or shorting will 
occur, which can be difficult to trace 
and could result in damage being done 
to the Spectrum, so keep all soldering to 
a high standard. 

This done, refer to the parts list and 
fit all ten resistors by bending each lead 
at right angles to the body and insert- 
ing in the correct position, flat to the 
board. Diodes D1 and 2 are fitted in the 
same way, except that each black band, 
or cathode, must align with the white 
band on the legend. Repeat for diodes 
D3 and D4. These should have a silver 
band. 

Now solder the component leads 
onto the PCB and cut off the excess 
wire, before mounting capacitors C1 to 
7. Note that C2 to 5 are electrolytic, and 
must be orientated for correct polarity; 
the PCB legend has a positive sign, 
denoting the lead NOT marked with a 
negative sign on the component body. 
Finally, insert Xtal 1 and the three way 
PC terminal, with the terminals facing 
outwards. Solder these components.in 
place. 

It is recommended that a suitable 
solvent, such as -thinners, is used, 
together with a stiff paint brush, to 
remove flux from the PCB after the 
excess spills have been removed. Doing 
this will facilitate close inspection of 
joints and help to show up track shorts 
more clearly. Remember the impor- 
tance of good workmanship whilst con- 
structing this project, as, although 
there are only a few components, mis- 
takes can easily be made which can 
damage the Spectrum, so check your 
work thoroughly. 


Testing 


Connect the module either directly 
into a motherboard if you have one, or 
solder a 2x28 way 0.1lin socket to the 
edge connector (see parts list) and plug 
into the rear expansion port. For the 
moment, fit IC3 only. A voltmeter or 
oscilloscope will-be required for making 
a few checks around the circuit, and the 
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Figure 2. PCB layout. 






ZX SPECTRUM 
RS 232! MODEM 
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View looking into mouth of conn. with the terminals 
soldered onto top & bottom fingers of the pcb. 








Figure 3. Pin functions. 
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centre terminal of the RS232 connec- 
tor socket can be used as an OV 
reference point. 

With TV and PSU connected, switch 
on and check for usual display and 
keyboard operation. Any problem here 
will appear either as vertical lining or a 
permanent black display, in which case 
you should switch off immediately and 
remove the module. If all is well, you 
should check for: 

1. +4.5V between OV and IC4 pin 16 

2. +0.2V between OV and the junction 
of Dl and R1 

3. +11 to +12V between OV andR3/TR1 
emitter 

4. -11 to -12V between OV and the 
RS232 output socket 

Switch off, remove the module, and 
fit link A. The remaining six !Cs can now 
be fitted and the module reinserted. 
Switch on again, and type: 

19 POKE 15612,3:POKE 15612,1 
2@ POKE 15614,85:GOTO 20 

Recheck the RS232 output for -11V 
and run the program. Line 20 con- 
tinually transmits ASCI! code 85, or ‘U’ 
which has an even mark to space ratio. 
The average output reading will there- 
fore be halfway between -11V and 
+11V, i.e. approximately OV. Break the 
program and check that the reading 
returns to -11V again. This test proves 
that address decoding logic, ASCIA, 
and output converter stages are func- 
tioning correctly. 

Remove the voltmeter, connect the 
RS232 output and input terminals to: 
gether with a short length of wire and 
type RAND USR 14592, then ENTER, to 
access the module. A MENU. will be 
displayed listing word format codes ato 
h and instructions showing how to 
return either to BASIC or. MENU. All 
entries are direct from the key con- 
cerned, without using ENTER, and, for 
letters only, normal lower case is trans- 
mitted. CAPS SHIFT is used for chang- 
ing from lower to upper case, but will 
not function with numbers 1 to @, so 
that CAPS LOCK, CURSOR, and DELETE 
are not available. All red shift symbols 


key, as can the ENTER key, remem- 
bering that shifted A (stop) will display 
the MENU. Pressing both CAPS and 
SYMBOL SHIFT keys allows a return to 
BASIC, upon which the module is no 
longer effective until called by the 
USR instruction. 

Press both SHIFT keys to prove that 
this is so, and the O.K. prompt will 
appear. Type RAND USR 14592 again 
for the MENU and select WORD FOR- 
MAT code f. You will see that all single 
keys above H are inoperative andonly A 
to H are recognised. The ‘DATA?’ 
prompt is waiting for incoming infor- 
mation for printing, so press the A key. 
Lower case a will appear at the start ofa 
new line (automatic carriage return), 
now press CAPS SHIFT and A. Upper 
case A will be printed adjacent to the 
last character. Hold the Akey down and 
printing will repeat, filling the line with 
32 characters before auto-scrolling. 
Clear the screen by holding the ENTER 
(carriage return) key down, then select 
STOP to return to MENU. 


The Module In Use 


The most common word format 
used is f, or 8 bits per character with 
one stop bit. The format is applicable to 




















systems could require different format 
codes. If data is being received before 
the module is selected the characters 
may be unsynchronised, and garbage 
will be printed, so have the module 
functioning before data arrives, to avoid 
this occurring. Baud speeds up to 
2.4KB are selected by fitting a link in 
the appropriate position. 

Connected for 300 Bauds, which is 
the CCITT standard for use over tele- 
phone lines, it will match Maptel and 
also our Modem: 

In normal use, transmitted data will 
not be displayed unless peripheral 
equipment connected to the interface 
has an ‘echo’ facility, which sends data 
back on receipt of incoming data. 
Shorting both transmit and receive 
lines to simulate echo may cause 
problems when using modem systems, 
and is recommended for test pur- 
poses only. Finally, the EPROM IC7 has 
256 spare bytes available at the end of 
the instruction set which have been left 
high or FF. Additional instructions can 
be placed here and called asa machine 
code routine, providing you have the 
necessary equipment for doing this. 


The first spare address is: 
Spectrum — 15338 


can be used with the SYMBOL SHIFT our Maptel A and B systems, but other EPROM — 10@2 
2X SPECTRUM RS232/MODEM INTERFACE 1%.3 Bc548 Bott = 198730) 
PARTS LIST C2 741802 (vF02C) 
Resistors — All 0.4W 1% metal film unless specified. i oainice irsam 
R1 680R (M680R) 1C5\ 4060BE (QW40T) 
R2,4,9 10k 3 off (M10K) 1C6 MC6850P (WQ48C) 
R3,7 4k? 2 off (M4K7) 1C7 2716/M7 (QY57M) 
R5 150R (4%W carbon) (S150R) 
RE 150R (M150R) Miscellaneous 
R8 22k (M22k) XTL1 MP crystal 2.4576 MHz (FY81C) 
R10 47 carbon film *W 5% (B4M7} P.C. Board (GB42v) 
3 way P.C. terminal (RK72P) 
Capacitors Trackpins 2 pkts (FL82D) 
Cl 10pF ceramic (WX44x) D.LL. socket 24 pin 2 off (BL20W) 
C2,3 100uF 25V P.C. electrolytic 2 off (FF11M) * D.1.L. socket 16 pin 2 off (BL19V) 
C46 220uF 16V P.C. electrolytic 2off (FF13P) O.L.L socket 14 pin 3 off (BLI8U) 
C6,7 100nF disc 2 off (BX03D) 
Optiona! part 

Semiconductors O.1 in 2 x 28 PC Edgecon (FG23A) 

#2 IN4148 2 off (QL80B) 
03.4 IN4001 2 off (QL73Q) A complete kit of all parts, excluding FG23A, is available. 
TR1 BC327 (QB66W) Order As LK21X (Spectrum RS232 Kit) Price £17.95 
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Figure 12. Full adder design AT 


there may be 16 address lines, each of 
which is set to either 1 or 0 according to the 
specific address which the micro-processor AG 
wishes to access. The address is set in 
response to the requirements of the controll- 
ing program or soft-ware, and the logic must 
ensure that only one device is enabled if 
data bus contention is not to arise. With 16 
address lines there are 65,536 possible 
unique addresses, corresponding to the 
locations in the memory map of the system. 
There are a number of logic devices which 
have been specially devised for address 
decoding, but we will consider a smafiler 
problem using devices already described. 
In some systems, the lower eight address 
lines are used by the micro-processor for a 
special purpose, that of addressing input or 
output devices which allow information to be 
fed between the processor and the ‘outside 
world’. With only eight tines the number of 
possible addresses is reduced to 256, which 
helps to bring the problem down to more AO 
manageable proportions. What is needed, | 
then, is a logical ‘black box’ into which may 


AS! 
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signals to set a certain address, and from 
which emerges one line carrying the logic 
signal to select the particular device being 
addressed. 

One solution to this problem is given in 
Figure 14 and again this may be bread- 
boarded to see how it works. One input of the 
EX-NOR gates is connected to the address 
bus, and the other used toselect the address 
of the device. The output of each EX-NOR 
gate is then NANDed, so that the final output 
goes low when the appropriate address 
appears on the address bus. This low signal 
could be connected to the ‘chip select’, (CS) 
pin of the chosen device or combined with 
other control bus signals for further decod- 
ing. Suppose the address of the input/ 
output device corresponds to the following 
bit pattern:- 

Most Significant Bit Least Significant Bit 
(MSB) 1101001 1(tSB) 

If this pattern is set on the inputs to the EX- 
NOR gates then all the outputs from them 
will go high when the two bit patterns 
coincide, This in turn will set the inputs to 
the 8-input NAND gate all high, which is the 
only condition for the output to go low. 

The required address may be fixed in a 
ofp practical application by ‘hard-wiring’ the 
selecting inputs to the desired pattern; 
alternatively, the inputs may be connected 
via DIP switches, so that the address may be 
changed by altering the position of the 
switches. 

A more convenient way of describing a 
bit pattern, such as the one in the above 
example, is to use the hexadecimal system. 
We shall be looking at this in more detail next 
time for any readers who are not familiar 
with the system. It will also be useful when 
dealing with the other main group of TTL 
devices, viz. those concerned with Sequen- 
tial logic, which we Shall also start to havea 








be sent the eight address lines along with Figure 14. 


SUBSCRIBE 


NOW! 


For just £2.80 a year we'll deliver every issue of the 
Maplin Magazine to your door. 


We've got dozens of exciting projects and features 
coming in the next four issues. Plus lots of amazing 
special offers and a complete update to our cata- 
logue each quarter. 


ALL THIS FOR JUST £2.80 A YEAR! 
(Overseas: surface mail £3.24, airmail £6.84) 
Don't delay - send your cheque or postal order now!! 
P.S. Don’t forget to renew your subscription, either! 


ISSUE NINE ON SALE 11th NOVEMBER 1983 


Send this coupon with your cheque/PO to: 
Maplin Magazine Subscriptions Dept., 
Maplin Electronic Supplies Ltd., 
P.O. Box 3, Rayleigh, Essex SS6 8LR 
| enclose £2.80 (plus post overseas) for 1 year’s subscrip- 
tion to the Maplin Magazine. 


Please start from Issue No. .........00..0.. i, ee ee 








look at in the next article in the series. 


NEW 1984 
MAPLIN CATALOGUE 


Now with prices on the page! 


The new Maplin Catalogue 
for 1984 is 20% bigger — 
a massive 480 pages 
packed with data, circuits 
and pictures. Take a look 
at the completely revised 
Semiconductor section, 
the new Heathkit section 
with lots of brand new 
and original kits, the ; 
Computer section with lots more software for Atari, 
BBC, Commodore 64, Dragon, Sord, Spectrum and 
VIC20, and the hundreds of fascinating new 
products spread through the catalogue. 


As always, the Maplin Catalogue is tremendous value 
for money and now has prices on the page! 


Pick up a copy at any branch of W.H. Smith or in one 

of our shops for just £1.35 or send £1.65 incl. postage 

to our Rayleigh address. On sale from 1st November 1983. 

Better still — pick up a copy at the Electronic Hobbies 

Fair for just £1 — see back cover for details. 

Overseas Prices 
Europe surface mail 
Europe air mail £3.40 
Outside Europe surface mail £2.20 
Outside Europe air mail 
(depending on distance) £4.75/£6.25/£7.25 

For surface mail anywhere in the world you may send 

11 Intemational Reply Coupons. 
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DID YOU MISS THESE ISSUES? 


Copies of issue 5 

are still available for 
just 60p, and include 
the following projects: 


Modem. With this low-cost, : 
high quality modem, transmission | 
speeds of 300 baud are obtainable 
over ordinary telephone lines. 

Send data to your friends 

anywhere in Europe, or talk 

to our computer. 


Inverter. Ideal for camping or caravanning, this inverter uses 
MOFSET transistors for the ultimate in reliability. During 
emergency power cuts, use the inverter to keep your central 
heating going. 


ZX81 Sound Generator. Here’s a really noisy project for micro- 
computer enthusiasts. It plugs straight in to our ZX81 extension 
board and is really easy to make. Your ZX81 will have full BASIC 
control over three tone generators, with single address access. 


Central Heating Controller. Four our more experienced construc- 
tors, this project will give your central heating system optimum 
performance and could save you a lot of money this winter. 


Panic Button. A useful add-on for our Home Security System that 
will give many of our older citizens peace of mind. Issue five 
also included features on the Compact Digital Disc, Interfacing 
Microprocessors, and choosing the right wires for projects, and 
the last part of the Starting Point series, along with Basically Basic, 
Say it with Satellites, and Working with Op-Amps. 


All this for just 60p. Order As XAOSF (Maplin Magazine Volume 
2 Issue 5). Price 60p NV 
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lectronics 


Copies of issue 7 
are still available 

for just 70p, and 
include the following 
projects: 


CMOS Crystal Calibrator. A radio amateur project to allow 
calibration of receivers and checking of the position of the 
edges of amateur band allocations. 


DXers Audio Processor. Will improve the performance of many 
communications receivers without the need for modifications. 
Enlarger Timer/Controller. An accurate timer with a display 
that enables it to be used in colour printing, it will also control 
the switching on and off of the enlarger. 


Sweep Oscillator. A useful, easy-to-build, piece of equipment 
to complement your fault-finding test gear. 


VIC20/RS232 and 2X81 Interfaces wil! allow you to connect 
to modems, printers, VDUs, or any other RS232 compatible 
device. It will even let you use Maptel and Cashtel! 


Issue 7 also included features on Heathkit, programming the 
Commodore 64, and the start of a new series on machine code 
programming with the 6502. First Base, Working with Op-Amps, 
Say it with Satellites, and all our usual news and reviews were 
also in this issue. , 


All this for just 70p. Order As XAO7H (Maplin Magazine Volume 
2 Issue 7). Price 70p NV 





Copies of issue 6 
are still available 

for just 7Op, and 
include the following 
projects: 


Bridging Module. This will turn 
two of our 75W amps into one 
400W amp, and also gives you 
loudspeaker protection. 

Four Simple Circuits. These easy- 
to-build circuits are a portable 
stereo amplifier, a sinewave 
generator, a headphone 
enhancer, and a stylus organ. 


Moisture Meter. This low cost project allows you to check walls 
and floors for damp. It could save you thousands in costly house 
repairs. 

Scratch Filter. Something to make all those scratched old 
records playable again. 


VIC 20 and ZX81 Talkbacks. Allow your microcomputer the 
freedom of speech, and make games much more realistic. This 
could be just what your micro has always wanted. 


ZX81 TV Sound and Normal/Inverse Video. Your ZX81 can now 
give you sound directly on to your TV set, and gives an optional 
video reversing switch, too! 


Issue six also included features on the Sord M5 computer, 
Allophone Speech Synthesis, getting the best out of your 
oscilloscope, and the first part of a new beginners’ series, First 
Base. Working With Op-Amps, Say it With Satellites, and the 
final part of the Basically Basic series were also in this issue. 


All this for just 70p. Order As XAO6G (Maplin Magazine Volume 
2 No. 6). Price 70p NV 


YOUR FULL 
COLOUR 
GUIDE TO 
HOME 
COMPUTER 
HARDWARE 
& SOFTWARE 


This superb new edition of the Mapsoft catalogue is 
now available from all good computer retailers price 85p. 


Full details are given in the catalogue of all the best and 
newest software for the Atari, Commodore 64, Dragon 32, 
Sinclair Spectrum and VIC20 and includes descriptions 
and colour pictures of lots of hardware as well. 


- Don't delay — get a copy now. It’s fun to read and is an 


invaluable guide to what’s available. 


In case of difficulty send £1 to the address below and 
we will include the address of your nearest retailer with 
your copy of the catalogue. All products shown in the 
catalogue are available from your local dealer. 


FULL DESCRIPTIONS OF OVER 600 
DIFFERENT TITLES OF SOFTWARE 





Worth more 
than lust alookin 


1982 saw the first Electronic Hobbies Fair and radio controlled models and demonstrations by local 
immediately established itself as the foremost we/ and national organisations. Again British Rail will be 
electronics exhibition — the biggest attendance and the offering cheap-rate rail fares from all major stations in 
largest number of exhibitors. the country direct to the Alexandra Palace —a special 

The 1983 Fair will be bigger and even more bus will be waiting to ferry you direct to the show. 
exciting — offering visitors everything from resistors, Your ticket also includes admission to the Exhibition. 








ic’s to home computers, transmitting and receiving units, Alternatively, for those wishing to travel independently ticket 

and peripheral equipment, video games, musical instruments, prices at the door are £2.00 for Adults, £1.00 for children. Party 

radio control models. . . . In fact, whatever your particular rates are available on request (minimum 20 people). 

electronic hobby you'll find this show will have something For more information contact the Exhibition Manager, 

to excite you. Electronic Hobbies Fair, Reed Exhibitions, Surrey House, 
There will be plenty of other attractions too 1 Throwley Way, Sutton, Surrey SM1 4QQ. 


including radio and TV transmission, robotics, Tel: 01-643 8040. 
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Opening Times 
Thursday 27 Oct. — 10.00-18.00 
Friday 28 Oct. — 10.00-18.00 
Saturday 29 Oct. — 10.00-18.00 
Sunday 30 Oct. — 10.00-17.00 
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Sponsored by Practical Electronics, Everyday Bees a ts Wireless 


